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This catalogue is intended far 
electronic engineers involved in thè 
design of telephony equipment. 

It includes only those components 
likely to be of direct interest. 

When selecting a component 
supplier Philips is thè naturai choice. 
We are backed by worldwide 
research resources, plus 
development, application and 
quality laboratories. Our in depth 
knowledge, our command of proven 
technologies and our unequalled 
mass-production experience, plus 
our firn commìtment to meeting thè 
needs of thè industriai and 
professional sectors, mean that 
when dealing with us, you deal with 
a partner, not just a supplier. 


Recognizi ng thè specifìc needs of thè 
telephony industry, we are well 
a ware of thè need for an intensive 
dialogue between equipment and 
component manufacturers. 
Detecting and keeping pace with 
System trends isa prerequisite to thè 
development of new, advanced 
components. Components that will 
be required to provide a System life 
of 25to 30 years. 

If you are seeking such a dialogue, 
contact Philips, thè company with 
thè broadesttechnological base in 
thè industry, and thè one with a 
proven record in innovation, in high 
quality and in high volume 
production. 











SUBSCRTBER 

Revolutionary changes in 
subscriber-set design have greatly 
increased thè scope and quality of 
thè services offered. We offer many 
components for this and thè next 
generation of subscriber equipment. 
Noteworthy are ICs for line current 
interrupt dia!ting or two-tone 
dialiing, ringing, speech/transmis- 
sion ICs, and a special micro- 
computer with peripherals such as 
two-tone diallers, RAM and LCD 


drivers. 

For thè future Integrated Services j 
Digital Network, we hav&some 
special ICs in development- 
particularly for thè digitai 
subscriber set, 

Besides ICs we offer dedicated 
components for over-voltage 
protection, quartz crystals, some 
special MOSFETs, loudspeakers anc 
a complete LCD module. 









EXCHANGE 

It is in exchanges that thè rea! impact 
of electronies ìs going to be felt in thè 
coming years, and virtually all thè 
standard eiectronic components you 
will need for design and 
manufacture wilt be available. 
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TDA1077 

BIPOLAR (NTEGRATED CIRCUITS FOR TELEPHONE SUBSCRIBER SETS 

DTMF generator for telephone dialiing production 

17 

TEA1021 

idem 

production 

23 

TEA 1043 

idem 

production 

31 

TEA1044 

idem 

production 

39 

TEA 1042 

telephone transmission Circuit 

production 

49 

TEA1053 

idem 

production 

65 

TE Al 054 

idem 

production 

65 

TEA1055 

idem 

production 

79 

TEA1060 

idem 

development 

93 

TEA1061 

idem 

development 

93 

TEA 1062 

idem 

development 

109 

TEA 1063 

idem 

development 

109 

TEA 1046 

DTMF/speech/transmission combination 

samples 

123 

TCA980G 

microphone amplifier 

production 

141 

TBA915G 

audio amplifier 

production 

147 



CMOS INTEGRATED CIRCUITS FOR TELEPHONE SUBSCRIBER SETS 


PCD3320 

interrupted current-loop dialling Circuit 

production 

157 

PCD3321 

idem 

production 

173 

PCD3322 

idem 

production 

191 

PCD3323 

idem 

production 

207 

PCD3324 

idem 

production 

231 

PCD3325 

idem 

production 

251 

PCD3341 

pulse repertory dialler/telephone set 
controller 

development 

271 

PCD3311 

microcomputer peripheral 

DTMF generator/modem generator 

development 

275 

PCD3312 

idem 

development 

277 

PCD8571 

128 x 8 bit static RAM 

samples 

279 

PCB8573 

clock/calendar with serial I/O 

samples 

291 

PCE2111 

LCD duplex driver 

production 

311 

PCD3360 

programmable multi-tone ringer 

development 

325 

MJ123 

4-digit 5-function LCD watch Circuit 

production 

329 
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2322 593 90001 

OTHER COMPONENTS FOR TELEPHONE SUBSCRIBER SETS 

VDR for protection {voltage > 90 V @ 1 mA) production 

353 

2322 594 90005 

idem (voltage > 103 V @ 0,1 mA) 

production 

351 

2322 594 90008 

idem (voltage > 68 V @ 0,01 mA) 

production 

351 

2322 594 90009 

idem (voltage > 100 V @ 1 mA) 

production 

351 

2322 595 90001 

idem (voltage > 130 V @ 1 mA) 

production 

349 

2322 599 91001 

PVP module for mains protection 

production 

347 

2322 599 91002 

(voltage > 135 V @ 1 mA) 
idem (voltage > 180 V @ 1 mA) 

samples 

347 

2322 670 90003 

PTC thermistor (current stabiliser) 

production 

345 

2322 672 98001 

idem 

production 

343 

BZW14 

transient suppressor diode 

development 

341 

BST72 

DMOS transistor (100 V) 

development 

357 

BST74 

idem (200 V) 

development 

361 

BST76 

idem (200 V) 

development 

365 

AD01980/Z 

loudspeaker(1,5 inch) 

production 

369 

AD01985/Z 

idem (1,5 inch) 

production 

373 

AD2071/Z 

idem (2,5 inch) 

production 

378 

AD3071/Y 

idem (3 inch) 

production 

381 

AD3371/Y 

idem (3 inch) 

production 

381 

4322 1 43 04400 

quartz crystal (3,58 MHz) 

production 

385 

4322 143 04290 

idem (4,78 MHz) 

production 

385 

MB 7020160 

16 digit numeric LCD module 

production 

387 
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DEDICATED INTEGRATED CIRCUITS FOR TELEPHONE SETS 


Introduction 

Over thè past ten years advances in microcircuit 
technology have resulted in thè development of 
microprocessors, memories, and dedicated !Cs 
that are now beginning to replace thè traditional 
components of thè subscriber set, to thè benefit 
of both its performance and appearance. 

For example, ICs for interrupted current-loop 
dialiing (decadic or pulse) and for dual-tone 
multi-frequency (DTMF) dialling allow thè diai 
to be replaced by a push-button keyboard. And by 
replacing thè carbon microphone with an active 
type (electret or electro-dynamic) and using an 
electronic anti-sidetone circuit, thè speech and 
transmission functions can be performed by an 
IC. Speech and dialling functions can also be 
integrated onto a single chip. In addition, thè 
bell will eventually be replaced by an electroni- 
cally driven transducer with a variety of ringing 
tones. 

Microcircuits also allow incorporation of a host 
of new features such as automatic redialling, 
repertory dialling, automatic emergency-call 
dialling, dialled number display, tariff-unit 
metering, speech synthesis, hands-free and cord- 
less telephone operation, and possibly a limited 
amount of data handling. 


Research is also progressing into developing an 
Integrated Services Digital Network (ISDN), in 
which digitized voice, circuit-switched data and 
digitai signalling combined with packet switched 
data can be processed. This trend will lead to thè 
development of ICs for interface and protocol 
functions (firstly in office communication systems, 
and eventually in thè public network). 

The long life of existing equipment and thè fact 
that their manufacture is often automated, means 
that several years must elapse whilst new compo¬ 
nents prove their operational and economie 
superiority to thè telephone authorities. IVlany 
of thè new components will therefore have to 
work alongside thè old ones, and thè order and 
speed of approach to all-electronic subscriber 
equipment will not necessarily be thè same in all 
countries. We have therefore produced, or are 
developing thè wide range of microcircuits listed 
on page 1 for telephones of thè present and future. 
We also offer a range of components for protection 
against lightning and mains contact, MOS transistors 
for current loop interruption, quartz crystals, loud- 
speakersand a complete LCD module. In addition, 
we are developing a wide range of components for 
thè subscriber line card, and for thè ISDN. 



ARCHITECTURE OF ELECTRONIC 
SUBSCRIBER SETS 


The first step in converting subscriber sets to 
electronic operation will usually be replacement 
of thè rotary diai by a pushbutton keyboard 
operating in conjunction with either a pulse 
generator for interrupted current-loop diaiIing 
or a tone generator for DTMF dialling. This 
effectively divìdes electronic telephone pro¬ 
duction into two main streams — one for sets 
with pulse dialling and one for sets with tone 
dialling. Subsequent steps are replacement of 
thè carbon microphone by an active transducer 
such as an electret or electrodynamic microphone, 
and replacement of thè transformer hybrid by an 
ìntegrated speech/transmission circuit. The sequence 
continues with thè inclusion of features such as 
repertory dialling, last-number redial, extended 
redial, dialled number display, and tariff-unit 
metering. There will also be some sets capable 
of either pulse or DTMF dialling. 

The ringer is a completely separate function and 
can therefore be replaced by electronics at any 
stage. 

Telephones for pulse dialling 

Fig. 1 opposite shows thè architecture of three basic 
pushbutton subscriber sets for interrupted current- 
loop dialling using thè PCD 3320 family of ICs. 

Fig. la shows an insert unit to perforiti thè diai 
function in a conventional set with a transformer 
hybrid. The muting relay inhibits thè speech 
function during dialling. 

Fig. 1b shows a parallel circuit in which thè line 
current flows through either thè speech part or a 
dummy load, and is interrupted by thè M3 output 
of thè dialling IC. Note: thè conventional speech 
circuit operating on two wìres may be replaced 
by a speech circuit without electronic muting 
(TEA 1062/1063). This allows thè possibility of 
operating thè speech IC in thè handset with only 
a two-wire cable. 

In Fig. le thè dialling IC operates in conjunction 
with a transmission IC with common-line interface. 
The latter works with either an electret or an 
electrodynamic microphone and has a special input 
for muting. For this function we have a variety 
of speech/transmission ICs (TEA 1042, 1053, 1054, 
1055, 1060 and 1061). 



JZB9951 


(a) Pulse diai insert unit replacing thè rotary dial. 
in a conventional telephone set. 



CONVENTIONAL SPEECH HYBRID PULSE 

DIALLING 

SPEECH CIRCUIT CIRCUIT 


(b) Pulse diai basic set with either conventional 
or electronic speech. 



(c) Pulse diai basic set with two ICs and common 
line interface. 


Fig.1 Subscriber set architecture for current loop interrupt 
dialling (excluding ringer, cradle contact, polarity guard & 
protection. 
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Telephones for DTMF dialling 

Fig. 2 shows thè architecture of tour basic push- 
button sets for DTMF dialling. 

In Fig. 2a a DTMF insert replaces thè rotary dial. 
This requires a DTMF generator with output stage 
and voltage stabilizer, e.g. thè TEA 1077 or its im- 
proved successor thè TEA 1021, both of which 
require a common contact to switch between 
speech and dialling. 

In Fig. 2b thè electronic mute output of thè 
TEA 1043/TEA 1044 enables electronic switching 
from dialling to speech, using a single-contact key- 
board. As in Fig. 1b, electronic speech circuits like 
theTEA 1062 and 1063 may replace conventional 
ones. 



(a) DTMF insert unit replacing thè rotary 
diai in a conventional telephone set. 


In Fig. 2c a CMOS DTMF generator operates in 
conjunction with thè speech/transmission circuit 
with electronic muting. This incorporates a voltage 
stabilizer and an audio output stage for both 
speech and DTMF signals. Note, thè range of 
speech/transmission ICs referred to above in 
connection with Fig. le can also be used in this 
application. 

Fig. 2d shows thè application of a combined 
DTMF/transmission Circuit, thè TEA 1046. Unlike 
thè TEA 1042/53/54/55/60/61/62 and 63, thè 
TEA 1046 has no line current controlled gain. It 
does, however, offer an economie solution for 
simple DTMF subscriber sets. 



CONV ENTIONAL SPEECH HYBRID DTMF 

SPEECH “CIRCUIT DIALLING CIRCUIT 


(b) DTMF basic set with either conventional 
speech or electronic speech. 




(c) DTMF basic set with two ICs and 
common line interface. 


(d) Electronic speech and DTMF on a single chip. 


Fig.2 Subscriber-set architecture for dual-tone multi-frequency (DTMF) dialling 
(excluding ringer, cradle contact, polarity guard & protection). 









Telephones wìth extended features 

Fig. 3a shows a subscriber set with additional 
features such as last-number redial, extended 
redial, repertory dialling, register recali and 
diali ed number display. 

The PCD 3341 pulse repertory dialler/telephone- 
set-controller can store ten 16-digit numbers. It can 
also be augmented by connecting eight PCD 8571 
CMOS RAMs to thè l 2 C-bus (a two-wire serial I/O 
that can be used to connect peripherals to thè 
PCD 3341}. 


Besides thè serial RAM, an LCD driver, a clock/ 
timer Circuit and DTMF peripherals PCD 3312 and 
PCD 3311 are available (thè latter intended to 
operate with 4 or 8 bit microcomputers with 
parai lei interface). 

Fig. 3b shows a variation using a general-purpose 
microcomputer with parallel I/O in conjunction 
with thè TEA 1046 DTMF/speech/transmission IC 
(which has microcomputer compatible keyboard 
inputs). 



(a) Feature-phone using 

dedicateci microcomputer 
PCD334-1. 


i5ìl 


DTMF 6 SPEECH/ 
TflANSMI'. IQN 
CIRCUIT 
TEA1046 


WS 




ELECTRONIC 

FUNGER 

PCD3360 




GENERAL S 011)0] 

PURPOSE <J= 

MICROCOMPUTER ^ 
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(b) Variation using a general- 
purpose microcomputer 
with parallel I/O. 


Fig.3 Subscriber-set architecture with extended features. 
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COMPARISONS 


Bipolar DTMF generators 

TDA1077 

TEA1021 

TEA 1043 

"3- 

o 

< 

LLI 

1- 

l 2 L technology 

• 

• 

• 

• 

on-chip line adaption 

• 

• 

• 

• 

mute output 



• 

• 

adjustable dynamic impedance 




• 

crystal oscillator frequency (MHz) 

4,78 

4,78 

4,78 

4,78 

.. / * i max. or guaranteed 

min. line current (mA) . . 

15 

10 

10 

10 

typical 

12 

8 

8 

8 

numberofpins 

16 

16 

16 

18 

external filter components 

r 2 R 

2 R 

2 R 

2 R 

required to meet CEPT CS203 

2 C 

3 C 

2 C 

3 C 

recommendation 

1 L( 15mH) 

L (15 m 

H) 


Transmission ICs 

TEA 1042 

TEA 1053 

TEA 1054 

TEA 1055 

o 

co 

o 

< 

LLI 

1- 

TEA 1061 

CNI 

CO 

o 

< 

LU 

TEA 1063 

microphone inputs 









low sensitivity — dynamic or magnetic 





• 


• 


medium sensitivity — dynamic or magnetic 

• 

• 

• 


• 


• 


electret with source follower 






• 


• 

electret with preamplifier 

• 



• 


• 


• 

piezo-electric 






• 


• 

electret with preamplifier (loudspeaker) 

• 








receiver outputs 









dynamic or magnetic 

• 

• 

• 

• 

• 

• 

• 

• 

piezo-electric 





• 

• 

• 

• 

output for loudspeaker amplifier 

• 








mode switch handset/loudspeaker 

• 








electronic mute input 

• 

• 

• 

• 

• 

• 



DTMF input 

• 

• 

• 

• 

• 

• 



voltage regulator 









adjustable d.c. voltage 

• 

• 

• 

• 





adjustable d.c. resistance 

• 

• 

• 

• 

• 

• 

• 

• 

power down input 





• 

• 



gain control 









control to be switched off 

• 

• 

• 

• 

• 

• 

• 

• 

adapted to 400 fi feed 

• 


• 

• 





adapted to 600 fi feed 





• 

• 

• 

• 

adapted to 800 fi feed 

• 

• 


• 





adaptable to exchange sypply voltage 

• 

• 

• 

• 

• 

• 

• 

• 


io 






Pulse diallers with redial — PCD 3320 Family 



PCD3320 

PCD3321 

PCD3332 

PCD3323 

PCD3324 

PCD3325 

number of pins 

18 

18 

18 

28 

18 

18 

dial-pulse frequencies (Hz) 

10 

10 

10 

10 

10 

10 

or 


16 


16 

16 

16 

or 


20 


20 

20 

20 

mark/space ratio 

3/2 

3/2 

3/2 

3/2 

3/2 

3/2 

or 


2/1 


2/1 

2/1 

2/1 

interdigit pause duration (ms) 







@ 10 Hz dial-pulse frequency 

790 

790 

790 

790 

790 

790 

or 




888 



@ 16 Hz dial-pulse frequency 


515 


515 

515 

515 

or 




579 



@ 20 Hz dial-pulse frequency 


412 


412 

412 

412 

or 




463 



reset delay for line 







power breaks (ms) 







@ 10 Hz dial-pulse frequency 

158 

158 

158 

158 

158 

158 

or 




316 



@ 16 Hz dial-pulse frequency 


103 


103 

103 

103 

or 




206 



@ 20 Hz dial-pulse frequency 


82,4 


82,4 

82,4 

82,4 

or 




165 



access-pause duration (s) 







@ 10 Hz dial-pulse frequency 


3,16 


3,16 

3,16 

1) 

or 




6,32 



@ 16 Hz dial-pulse frequency 


2,06 


2,06 

2,06 

1) 

or 




4,12 



@ 20 Hz dial-pulse frequency 


1,65 


1,65 

1,65 

1) 

or 




3,30 



max. number of automatically- 

0 

2 

0 

2 

1 

0 

inserted access pauses 







manually-insertable 


• 


• 

• 

• 

access pauses 







l/Os 







MI, mute output 

• 

• 

• 

• 

• 

• 

MI, inverted output 

• 


• 

• 



M2, strobe output 



• 

• 



M3, M1-DP” 

• 



• 



CL, clock output 




• 



APO, access pause output 2) 


• 


• 

• 

• 

APR, access pause reset 




• 



AAE, automatic access-pause 




• 



enable 







* key recognition 


• 


• 

• 

• 


1) terminated by access tone or via keyboard 

2) connected to HOLD input in PCD 3321/3324/3325 
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DTMF diallers with line interface 
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TDA1077 


_ J V_ 

TWO-TONE GENERATOR FOR TELEPHONE DIALLING 


This integrated Circuit is a tone generator, supplying frequency combinations (in accordance with 
CCITT recommendations) for use in push-button telephones. 

The various frequencies are derived from a crystal-controlled oscillator followed by a sine-wave 
synthesizer. I 2 L technology is used, allowingtheuseof both digitai and analogue functions. The built-in 
current/voltage regulator and output amplifiersubstantially reduce thè number of external components. 
Only a quartz crystal of 4,783 MHz, a few resistors and capacitors are required. The Circuit features: 

— Stabilized working voltage. 

— Frequency synthesizer. 

— Adjustable output level. 

— Output stage included. 

— Two key roll-over provided. 

— Keyboard inputs protected. 


QUICK REFERENCE DATÀ 


Working voltage 

V P 

typ. 3,3 

V 

Supply current range 

•P 

15to 150 

mA 

Surge current (max. 100 ps) 

is 

max. 850 

mA 

Low frequencies 

f 

697, 770, 852 and 941 

Hz 

High frequencies 

f 

1209,1336, 1477 and 1633 

Hz 

Operating ambient temperature 

"^amb 

-25 to +70 

°C 

Storage temperature 

T stg 

-55 to + 125 

°C 


PACKAGE OUTLINES 

TDA1077P : 16-lead DI L; plastic (SOT-38). 

TDA1077D: 16-lead DIL; ceramic (SOT-74). 
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TDA1077 


_ J V 

RATINGS 


Limiting values in accordance with thè Absolute Maximum System ( IEC 134) 


Input series resistance 

Rs 

min. 

33 a 

Supply current 

>P 

max. 

150 mA 

Surge current (max. 100 jus) 

! S 

max. 

850 mA 

Operating ambient temperature 

Tamb 


-25 to +70 °C 

Storage temperature 

T stg 


—55 to + 125 °C 

Junction temperature 

T i 

max. 

125 °C 

CHARACTERISTICS 




Working voltage (d.c.) 

I 0 = 15 mA; T amb = 25 °C 

V P 

typ. 

< 

3,3 V 

3,8 V 

Supply current 

TDA1077P 

<P 


15 to 80 mA 

TDA1077D 

'P 


15 to 120 mA 

Low frequencies 

f 


697, 770, 852 and 941 Hz 

High frequencies 

f 

1209, 1336, 1477 and 1633 Hz 

Frequency accuracy 


typ. 

< 

0,2 %* 
1,5 % 

Nominai output (adjustable by R3; see Figs 1 and 2) 
Lower tones 

Higher tones 



—6 to — 11 dBm 
—4 to —9 dBm 

Tolerance on total output level 



±2 dB 

Pre-emphasis 


typ. 

1,2 to 2,5 dB 

2 dB ■ 

Maximum total distortion with respect to total level 

d tot 


-24 dB 
-30 dB* 

Unwanted signal levels 
< 3,4 kHz 
<3,4 kHz 
> 50 kHz 


typ. 

typ. 

—33 dBm 
-40 dBm 
—80 dBm 

Tone delay after actuation 

td 

< 

7 ms* 

Switch bounce elimination 

t sb 

typ. 

1 ms 

Keyboard resistance 

Contact "ON" 

Contact "OFF" 

R Kon 

R Koff 

< 

> 

10 k£2 
300 k£2 


Values with recommended external components; see Figs 1 and 2. 
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Two-tone generator for telephone dialling 


TDA1077 




APPLICATION INFORMATION 



Fig. 1 Circuit diagram for telephone tone generator. 

Internai resistance Rj = 900 £2 when R2 = 

Internai resistance Rj - 600 £2 when R2 = 1500 £2. 

R3 adjusts tone output level; exact value depends on load impedance and required output level. 


Components 

RI metal film resistor MR25 5% 33 £2 

R2 metal film resistor MR25 5% 1500 £2 
R3 metal film resistor MR24 — 2 k£2 

CI solid Al. electrolytic 6,3 V 4,7 /^F 

C2 met. poi. film cap. 10% (nugget) 27 nF 

DI transient suppressor bridge BZW10 

XI quartz crystal 4,783 MHz 
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Mimi 


TDA1077 


APPLICATION INFORMATION (continued) 



7274723.1 


Fig. 2 Circuit diagram for telephone tone generators including C.I.S.P.R. requirements. Low harmonic 
distortion (—80 dBm at 50 kHz). 


Components 

R2 metal film resistor MR25 5% 1500 £2 CI solid Al. electrolytic 6,3 V 4,7 juF 

R3 metal film resistor MR24 ^2 kfì C3 miniature ceramic piate cap. 2% 10 nF 

R4 metal film resistor MR24 1% 4,7 k£2 C4 met. poi. film cap. 10% 33 nF 

LI coil (33 ^2) 15 mH DI transient suppressor bridge BZW10 

XI quartz crystal 4,783 MHz 






Two-tone generator for telephone dialling 


TDA1077 




16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 



from seating piane to thè line 
indicateci. 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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TDA1077 




16-LEAD DUAL IN-LINE; CERAMIC (SOT-74) 


■ 20,32 max 


8,25 max - 



1,27 

max 


-i ’- 5 r 




16 15 14 13 12 11 10 9 


12 3 4 5 


wwww 


top view 


Dimensions in mm 


^ Positional accuracy. 

® Maximum Material Condition. 

A Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

B Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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TEA1021 


DTMF GENERATOR FOR TELEPHONE DIALLING 


This integrateci circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency 
combinations (in accordance with CCITT recommendations) for use in pushbutton telephones, with a 
common contact on thè keyboard for muting. 

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave 
synthesizer. 

! 2 L technology allows digitai and analogue functions to be implemented on thè same chip. The built-in 
current/voltage regulator and active output amplifier substantially reduce thè number of external 
components. Only a quartz crysta! of 4,78 MHz and a few resistors and capacitors are required. 

The circuit features: 

— wide operating line current range 

— operating voltage down to 1,3 volt 

— no individuai tone level adjustment required 

— temperature stabilized signal levels 

— line current independent signal levels 

— output stage and line regulator included 

— all pins protected against electrostatic discharges 

— two key roll-over provided 

— operates with a low cost quartz crystal 

— few external components required 


ose OSC/NS V P 



Fig. 1 Block diagram (dotted lines are stabilized supply rails). 


PACKAGE OUTLINES 

TEA1021P: 16-lead DIL, plastic (SOT-38). 
TEA1021D: 16-lead DIL, ceramic (SOT-74B). 
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TEA1021 




RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply current 

'P 

max. 

150 

mA 

Surge current (t p < 250 jus) 

<S 

max. 

850 

mA 

Input series resistance 

R s 

min. 

18 

n 

Operating ambient temperature range 

^amb 

-25 to 

+ 70 

°c 

Storage temperature range 

T stg 

—55 to 

+ 125 

°c 

Junction temperature 

T i 

max. 

125 

oc 


CHARACTERISTICS 

Vj\j = 0 V; T am b = —25 to + 70 °C unless otherwise specified. 



syrnbol 

min. typ. max. 

unit 

conditions 

operating voltage 






d.c.; — 11_ = 10 mA 

V L 

2,8 3,3 3,8 

V 



line current 






leve! — 7 dBm 

'L 

10 8 120 

mA 



level — 2 dBm 

II 

12 9 120 

mA 



internai impedance 

Zi 

640 900 1150 

a 

300 - 3400 Hz 

tone frequencies 






low 

f x0 

697 

Hz 




fxl 

770 

Hz 




f x2 

852 

Hz 




f x3 

941 

Hz 


frequency 






quartz crystal 

high 

f y0 

1209 

Hz 


4 782 720 Hz 


f yi 

1336 

Hz 




f y2 

1477 

Hz 




f y3 

1633 - 

Hz 



dividing error 


0,11 

% 



nom. output level 






lower frequency 

V LG 

-6 

dBm 

adjustable 

higher frequency 

V HG 

-4 

dBm 

adjustable 

tolerance 






on output level 

AV 0 

2-2 

dB 



pre-emphasis 


1,3 2 2,7 

dB 

without filter components 

distortion with respect to 






total level 

^tot 

-34 -24 

dB 

maximum tone level and 





with first-order filter 

start up time 

t S 

5 - 

ms 

with recommended 





external components 

switch bounce 






elimination 

^sb 

1 1,5 2 

ms 



required keyboard 






resistance 






contact on 

R k on 

10 

k& 



contact off 

R k off 

500 

ka 




A/" 
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DTMF generator for telephone dialling 


TEA1021 


PINNING 



7ZB6484 


15 

Fig. 2 Pin designation. 16 


V N 

negative supply 

F 0 

filter output 

XI 

row keyboard input 1 

X2 

row keyboard input 2 

X3 

row keyboard input 3 

XO 

row keyboard input 0 

Fi 

filter input/input audio amplifier 

DAC 

output DAC/DTMF tones 

OSC/NS 

oscillator/noise suppression output 

ose 

oscillator input 

YO 

column keyboard input 0 

Y1 

column keyboard input 1 

Y3 

column keyboard input 3 

Y2 

column keyboard input 2 

v F 

input low-pass filter 

V P 

positive supply 



key board 7Z84833.1 


Fig. 3 Application diagram with first-order fi Iter. 


RI 

metal film resistor 

MR16 

1% 

see Fig. 7 

R2 

metal film resistor 

SFR16 

5% 

3,3 

R3 

metal film resistor 

SFR16 

5% 

18J2 

R5 

metal film resistor 

SFR16 

5% 

2700 a (for Z 0 = 600 fi; 





no resistor for Z 0 = 900 £2} 

CI 

metallized polyester film capacitor 



see Fig. 7 

C2 

solid aluminium electrolytic capacitor 


6,3 V 

4,7 mF 

DI 

polarity guard and 





transient suppressor bridge (see Fig. 6) 



2 x BASII and 2 x BZW03- 

XI 

quartz crystal 



4,783 MHz 






TEA1021 



keyboard 7Z84034.1 


Fig. 4 Application diagram with second-order filter to minimize harmonic distortion (meets CEPT 
CS203 requirements). 


RI 

metal film resistor 

MR16 

1% 

see Fig. 7 

R2 

metal film resistor 

SFR16 

5% 

3,3 Mfì 

R3 

metal film resistor 

SFR16 

5% 

18fì 

R4 

metal film resistor 

SFR16 

5% 

270 kfì 

CI 

metallized polyester film capacitor 



see Fig. 7 

C2 

solid aluminium electrolytic capacitor 


6,3 V 

4,7 juF 

C3 

miniature ceramic piate capacitor 



180 pF 

C4 

metallized polyester film capacitor 



22 nF 

C5 

solid aluminium electrolytic capacitor 


6,3 V 

4,7 juF 

DI 

transient suppressor bridge (see Fig. 6) 



2 x BASII and 2 x BZW03- 

XI 

quartz crystal 



4,783 MHz 


Y 0" Y 1 = Y 2= y 3 ~ 
1209 1336 1477 1633 

Hz Hz Hz Hz 



7Z86486.1 suppression bridge DI. 

Fig. 5 Allocation of dialling tones to keyboard Diodes 2 x BAS11. 
functions. Voltage regulators 2 x BZW03-.. 
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TEA1021 


__ 

APPLICATION (see Fig. 4) 

Line matching 

If there is an impedance match between thè lines and thè dialling circuit, thè balance return loss will be 
high and reflections on thè line will be highly damped. Figure 8 shows that thè balance return loss 
when using thè application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance 
return loss with thè frequency is largely caused by an impedance variation due to thè low-pass filter 
capacitor (C2) and thè radio-frequency interference filter capacitor C4. Since thè highest line impedance 
that is likely to be encountered is 900 £2 thè internai impedance of thè dialling circuit is set at this level 
and can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 
16. If direct current must be eliminated a capacitor must be connected in series with thè resistor. 

— internai impedance Z\ = 900 £2; no external resistor between pins 1 and 16. 

— internai impedance Z\ = 600 £2; external resistor between pins 1 and 16 = 2700 £2. 

Output level adjustment 

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted 
by selection of thè value of thè resistor connected to pin 8. 

The level of thè higher-frequency tone however is always 2 ± 0,7 dBabove that of thè lower-frequency 
tone. The total production of thè circuìts is therefore divided into groups. The group to which any of 
thè integrated circuits belongs is identified by dots on thè body of thè circuit, thè number of dots 
corresponding with thè group number. The combined tone output level is shown as a function of 
resistor value with group number as a parameter in Fig. 7. After thè resistor value has been selected to 
obtain thè required tone output level, thè value of thè filter capacitor connected to thè same pin must 
be determined. For passive first-order filters (Fig. 4) thè time-constant (RC) must be 26 jus. For active 
second-order filters it must be 46 fis. These values accommodate thè different attenuation levels for 
thè various tone frequencies due to thè 0,3 dB hump at thè breakpoint of thè filters. 



Fig. 10 D.C. characteristics. 
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DTMF generator for telephone dialling 


TEA1021 




16-LEAD DUAL IN-LIME; PLASTIC (SOT-38) 




Positional accuracy. 

Maximum Material Condition. 

Centre-Iines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

Lead spacìng tolerances apply 
from seating piane to thè line 
indicated. 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane {or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1} above. 
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TEA1021 


_yv_ 

16-LEAD DUAL IN-LINE; CERAMIC (SOT-74) ■ 



position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 


Dimensions in mm 


(2} Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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DTMF GENERATOR FOR TELEPHONE DIALLING 


This integrateci Circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency combina- 
tions (in accordance with CCITT recommendations) for use in pushbutton telephones, with a single 
contact keyboard. 

The various frequencies are derived from a crystal-controlled oscillator followed by a sinewave 
synthesizer. 

I 2 L technology allows digitai and analogue functions to be implemented on thè same chip. The built 
in current/voltage regulator and active output amplifier substantiaily reduce thè number of external 
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required. 

The Circuit features: 

— wide operating line current range 

— operating voltage down to 1,3 volt (standby 0,7 volt) 

— no individuai tone level adjustment required 

— temperature stabilized signal levels 

— line current independent signal levels 

— output stage and line regulator included 

— all pins protected against electrostatic discharges 

— two key roll-over provided 

— operates with a low cost quartz crystal 

— few external components required 

— electronic mute facility 

— low power consumption in standby mode 

ose v p 



PACKAGE OUTLINES 

TEA1043P: 16-lead DIL, plastic (SOT-38). Fig. 1 Block diagram (dotted 

TEA1043D: 16-lead DIL, ceramic (SOT-74B). lines are stabilized supply rails). 
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RAT1NGS 

Limiting values in accordance with thè Absolute Maximum System ( IEC 134) 


Supply current 

>P 

max. 

150 

mA 

Surge current (tp < 250 fxs) 

■s 

max. 

850 

mA 

Input series resistance 

Rs 

min. 

18 

Sì 

Operating ambient temperature range 

^amb 

-25 to 

+70 

oc 

Storage temperature range 

T stg 

-55 to +125 

oc 

Junction temperature 

T i 

max. 

125 

°C 


CHARACTERISTICS 

Vj\j = 0 V; Tgpnb = —25 to +70 °C unless otherwise specified. 



Symbol 

min. 

typ. 

max. 

unit 

conditions 

operating voltage 







d.c.; —11_ = 10 mA 

Vl 

2,8 

3,3 

38 

V 


line current 







level — 7 dBm 

il 

10 

8 

120 

mA 


leve! — 2 dBm 

il 

12 

9 

120 

mA 


standby mode 

il 

- 

50 

- 

fiA 


internai impedance 

Zi 

640 

900 

1150 

a 

300-3400 Hz 

tone frequencies 







low 

f x0 

- 

697 

- 

Hz 



f x1 

- 

770 

- 

Hz 



f*2 

- 

852 

- 

Hz 

frequency 


f x3 

- 

941 


Hz 

quartz crystal 4 782 720 Hz 

high 

f y0 

- 

1209 


Hz 



f y1 

- 

1336 

- 

Hz 



f y2 

— 

1477 

— 

Hz 



f y3 

- 

1633 

- 

Hz 


dividing error 


- 

- 

0,11 

% 


nom. output level 







lower freq. 

V L G 

- 

- 

-6 

dBm 

adjustable 

higher freq. 

V HG 

- 

- 

-4 

dBm 

adjustable 

tolerance on output level 

o 

> 

<1 

2 

- 

2 

dB 


pre-emphasis 


1,3 

2 

2,7 

dB 

without fi Iter components 

distortion with respect to 







total level 

^tot 

- 

-34 

-24 

dB 

maximum tone level and 







with first-order filter 

start up ti me 

t s 

— 

5 

— 

ms 

with recommended 







externa 1 components 

mute output sink current 

•ms 

- 

- 

0,5 

mA 


switch bounce elimination 

t$b 

1 

1,5 

2 

ms 


required keyboard 







resistance 







contact on 

R k on 

- 

- 

10 

kfì 


contact off 

R k off 

500 

- 

— 

k£2 
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DTMF generator fortelephone dialling 


TEA1043 


J V 



Fig. 2 Pin designation. 


PINNING 


1 

v N 

negative supply 

2 

F 0 

filter output 

3 

XI 

row keyboard input 1 

4 

X2 

row keyboard input 2 

5 

MUTE 

mute output 

6 

X3 

row keyboard input 3 

7 

X0 

row keyboard input 0 

8 

Fi 

filter input/ input audio 



amplifier 

9 

DAC 

output DAC/DTMF tones 

10 

ose 

oscillator input 

11 

YO 

column keyboard input 0 

12 

Y1 

column keyboard input 1 

13 

Y3 

column keyboard input 3 

14 

Y2 

column keyboard input 2 

15 

v F 

input low-pass filter 

16 

Vp 

positive supply 



Fig. 3 Application diagram with first order filter. keyboard 7Z84835 .i 


RI 

metal film resistor 

MR16 

1% 

see Fig. 7 

R2 

metal film resistor 

SFR16 

5% 

3,3 M£2 

R3 

metal film resistor 

SFR16 

5% 

18S2 

R5 

metal film resistor 

SFR16 

5% 

2700 fl (for Z 0 = 600 £2; 
no resistor for Z 0 = 900 £2) 

CI 

metallized polyester film capacitor 



see Fig. 7 

C2 

solid aluminium electrolytic capacitors 


6,3 V 

4,7 fiF 

DI 

polarity guard and transient suppressor 
bridge {see Fig. 6) 



2 x BASII and 2 x BZW03-, 

XI 

quartz crystal 



4,783 MHz 
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TEA1043 



keyboard 7Z8483G.1 


Fig. 4 Application diagram with electronic mute switch and second-order filter. 


RI 

metal film resistor 

MR16 

1% 

see Fig. 7 

R2 

metal film resistor 

SFR16 

5% 

3,3 Mfì 

R3 

metal film resistor 

SFR16 

5% 

39 k£2 (depends on audio voltage) 

R4 

metal film resistor 

SFR16 

5% 

270 k a 

R6 

metal film resistor 

SFR16 

5% 

330 kfì 

R7 

metal film resistor 

SFR16 

5% 

820 kn 

R8 

metal film resistor 

SFR16 

5% 

470 kQ, 

CI 

metallized polyester film capacitor 



see Fig. 7 

C2 

solid aluminium electrolytic capacitor 


6,3 V 

4,7 pF 

C3 

miniature ceramic piate capacitor 



180 pF 

C4 

metallized polyester film capacitor 



22 nF 

DI 

transient suppressor bridge (see Fig. 6) 

2 x BASII and 2 x BZW03-.. 

D2 

diode 

BAW62 



TRI 

transistor 

BC338 



TR2 transistor 

BC548 



TR3 transistor 

BC558 



TR4 transistor 

BC328 




XI quartz crystal 4,783 MHz 

If TR1/TR2 = BSR50 and TR3/TR4 = BSR60 then R6 = 39 kfì, R7 = 120 kfi and R8 = 33 k£2. 

An additional choke of 15 mH in series with thè Circuit is required to meet thè CEPT CS203 
distortion requirements. 
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= 697 Hz -1 1 


X 3 = 941 Hz 



4 

5 

6 

6 


7 

8 

9 

C 


k 

o 

# 

D_ 








Fig. 5 Allocation of dialling tones to 
keyboard functions. 


Vrms (mVI 

750 500 250 



0 -2 -4 -6 -8 -12 
total ione output leve! (dBm) 


CI 

RI 1* 2 nd 

1 order order 

filler filter 

q 2 o ,nF) lnF1 


( kft ) j , 5-_ 2 ,7 

15 1 h- 

1 - 3,3 

-3,9 

2,2- 

10 2,pfU,7 

3.3 -" 5 ' 6 


Fig. 7 Level adjustment 
(see Figs 3 and 4). 


Fig. 6 Polarity-guard and line-transient 
suppression bridge DI. Diodes 2 x BAS11. 
Voltage regulators 2 x BZW03—.. 



4 5 

frequency ( kHz ) 


balance return loss = 20 log in I ^ + ^ I 

10 1 Z-Zo I 


Fig. 8 Balance return loss measured 
with external components as in Fig. 4. 



Fig. 9 Frequency spectrum of Circuit with second order filter (see Fig. 4). 


PHILIPS 


r 


May 1982 

35 







Illllll 


TEA1043 


APPLICATION (see Fig. 4) 

Line matching 

If there is an impedance match between thè lines and thè diailing Circuit, thè balance return loss will be 
high and reflections on thè line will be highly damped, Figure 8 shows that thè balance return loss when 
using thè application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return 
loss with thè frequency is largely caused by an impedance variation due to thè low-pass fi Iter capacitor 
(C2) and thè radio-frequency interference filter capacitor C4. Since thè highest line impedance that is 
likely to be encountered is 900 £2 thè internai impedance of thè diaiIing Circuit is set at this level and 
can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 16. 

If direct current must be eliminated a capacitor must be connected in series with thè resistor. 

— internai impedance Zj = 900 £2; no external resistor between pins 1 and 16. 

— internai impedance Zj = 600 £2; external resistor between pins 1 and 16 = 2700 £2. 

Output level adjustment 

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted 
by selection of thè value of thè resistor connected to pin 8. 

The level of thè higher-frequency tone however is always 2 ± 0,7 dB above that of thè lower-frequency 
tone. The total production of thè circuits is therefore divided into groups. The group to which any of 
thè integrated circuits belongs is identified by dots on thè body of thè Circuit, thè number of dots 
corresponding with thè group number. The combined tone output level is shown as a function of 
resistor value with group number as a parameter in Fig. 7. After thè resistor value has been selected to 
obtain thè required tone output level, thè value of thè filter capacitor connected to thè same pin must 
be determined. For passive first-order filters (Fig. 4) thè time-constant (RC) must be 26 ms. For active 
second-order filters it must be 46 fis. These values accommodate thè different attenuation levels for thè 
various tone frequencies due to thè 0,3 dB hump at thè breakpoint of thè filters. 





DTMF generator for telephone dialling 


TEA1043 




16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 




Pos'itional accuracy. 

Maximum Material Conditìon. 

Centre j lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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TEA1043 


16-LEAD DUAL IN-LINE; CERAMIC (SOT-74) 




Positional accuracy. 

Maximum Material Condition. 

Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 


I (2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 





38 


May 1982 


PHILIPS 







TEA1044 


__ 

DTMF GENERATOR FOR TELEPHONE DIALLING 


-This integrateci Circuit is a dual-tone multi-frequency (DTMF) generator, supplying frequency 
combinations (in accordance with CCITT recommendations) for use in pushbutton telephones, with a 
single contact keyboard. 

The various frequencies are derived from a crystal-contro II ed oscillator followed by a sinewave 
synthesizer. 

\ 2 L technology allows digitai and analogue functions to be implemented on thè same chip. The built 
in current/voltage regulator and active output amplifier substantìally reduce thè number of external 
components. Only a quartz crystal of 4,78 MHz and a few resistors and capacitors are required. 

The circuit features: 

— wide operating line current range 

— operating voltage down to 1,3 volt (standby 0,7 volt) 

— no individuai tone level adjustment required 

— temperature stabilized signal levels 

— line current independent signal levels 

— output stage and line regulator included 

— al! pins protected against electrostatic discharges 

— two key roll-over provided 

— operates with a low cost quartz crystal 

— few external components required 

— electronic mute facility 

— adjustable impedance 

— low power consumption in standby mode 


ose OSC/NS V P 



Fig. 1 Block diagram (dotted lines are stabilized supply rails). 


PACKAGE OUTLINES 

TEA1044P : 18-lead DIL, plastic (SOT-102A). 
TEA1044D: 18-lead DIL, ceramic (SOT-133). 
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RATINGS 


Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply current 

>P 

max. 

150 

mA 

Surge current (t p < 250 jus) 

's 

max. 

850 

mA 

Input series resistance 

Rs 

min. 

18 

Sì 

Operating ambient temperature range 

Tamb 

-25 to 

+ 70 

oc 

Storage temperature range 

T stg 

—55 to 

+ 125 

oc 

Junction temperature 

T i 

max. 

125 

oc 


CHARACTERISTICS 

V|\j = 0 V; T am b = —25 to + 70 °C unless otherwise specified. 



Symbol 

min. typ. max. 

unit 

conditions 

operating voltage d.c.; 





— 1 L = 10 mA 

V L 

2,8 3,3 3,8 

V 


line current 





level — 7 dBm 

il 

10 8 120 

mA 


level — 2 dBm 

II 

12 9 120 

mA 


standby current 

( ls 

50 - 

V A 


internai impedance 

Zi 

640 900 1150 

n 

300 - 3400 Hz 

tone frequencies 





low 

f x0 

697 

Hz 




fxl 

770 

Hz 




f x O 

852 

Hz 




f x3 

941 

Hz 


frequency 






- quartz crystal 

high 

f y0 

1209 

Hz 


4 782 720 Hz 


f y1 

1336 - 

Hz 




f y2 

1477 

Hz 




f y3 

1633 

Hz 



dividing error 


- 0,11 

% 


nom. output leve! 





lower frequency 

Vlg 

-6 

dBm 

adjustable 

higher frequency 

V HG 

- -4 

dBm 

adjustable 

tolerance on output level 

AV 0 

2-2 

dB 


pre-emphasis 


1,3 2 2,7 

dB 

without filter components 

distortion with respect to 





total level 

dtot 

-34 -24 

dB 

maximum tone level and 





with first-order filter 

start up time 

t S 

5 - 

ms 

with recommended 





external components 

mute output sink current 

>MS 

0,5 

mA 


switch bounce elimination 

tsb 

1 1,5 2 

ms 


required keyboard 





resistance 





contact on 

Rk on 

- - 10 

k a 


contact off 

Rk off 

500 

k n 
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DTMF generator for telephone dialling 


TEA1044 





Fig. 2 Pin designation. 


PINNING 


1 

V N 

negative supply 

2 

Fo 

filter output 

3 

XI 

row keyboard input 1 

4 

X2 

row keyboard input 2 

5 

MUTE 

mute output 

6 

zs 

impedance setting 

7 

X3 

row keyboard input 3 

8 

XO 

row keyboard input 0 

9 

Fi 

filter input/input audio amplifier 

10 

DAC 

output DAC/DTMF tones 

11 

OSC/NS 

oscillator/noise suppression output 

12 

ose 

oscillator input 

13 

Y0 

column keyboard input 0 

14 

Y1 

column keyboard input 1 

15 

Y3 

column keyboard input 3 

16 

Y2 

column keyboard input 2 

17 

v F 

input low-pass filter 

18 

Vp 

positive supply 



keyboard 7Z86490 


Fig. 3 Application diagram with first-order filter. 


RI 

R2 

R3 

R5 

CI 

C2 

DI 

XI 


metal film resistor 
metal film resistor 
metal film resistor 
metal film resistor 

metallized polyester film capacitor 
solid aluminium electrolytic capacitor 
polarity quard and 

transient suppressor bridge (see Fig. 6) 
quartz crystal 


MR16 

1% 

see Fig. 7 

SFR16 

5% 

3,3 M12 

SFR16 

5% 

18 £2 

SFR16 

5% 

240 fì {for Z 0 = 600 n) 
no resistor for Z 0 = 900 S2 
see Fig. 7 


6,3 V 

4,7 juF 


2 x BASII and 2 x BZW03-.. 
4,783 MHz 
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keyboord 7Z86491 


Fig. 4 Application diagram with electronic mute switch and second-order filler (meets CEPT CS203 
requirements). 


RI metal film resistor MR16 1% 

R2 metal film resistor SFR16 5% 

R3 metal film resistor SFR16 5% 

R4 metal film resistor SFR16 5% 

R5 metal film resistor SFR16 5% 

CI metallized polyester film capacitor 

C2 solid aluminium electrolytic capacitor 6,3 V 

C3 miniature ceramic piate capacitor 

C4 metallized polyester film capacitor 

C5 solid aluminium electrolytic capacitor 6,3 V 

DI transient suppressor bridge (see Fig. 6) 

D2 diode BAW62 

TR1/TR2 transistors BC338/BC548 

TR3/TR4 transistors BC558/BC328 

XI quartz crystal 

If TR1/TR2 = BSR50 and TR3/TR4 = BSR60 then R6 = 39 k£2, R7 = 


see Fig. 7 
3,3 M£2 

39 k£2 (depends on audio 
voltage) 

270 ka 

240 £1 (for Z 0 = 600 fi; 
no resistor for Z 0 = 900 £2) 
see Fig. 7 

4,7 mF 
180 pF 
22 nF 
4,7 mF 

2 x BASII and 2 x BZW03-, 


4,783 MHz 

120 k£2 and R8 - 33 k£2 
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TEA1044 


_ ^ _ 

APPLICATION (see Fig. 4) 

Line matching 

If there is an impedance match between thè lines and thè diali mg Circuit, thè balance return loss will be 
high and reflections on thè line will be highly damped. Figure 8 shows that thè balance return loss when 
using thè application diagram as shown in Fig. 4 is more than 14 dB. The variation of balance return 
loss with thè frequency is largely caused by an impedance variation due to thè low-pass filter capacitor 
(C2) and thè radio-frequency interference filter capacitor C4. Since thè highest line impedance that is 
likely to be encountered is 900 £2 thè internai impedance of thè dialling Circuit is set at this level and 
can be reduced to match lower impedance lines by adding an external resistor between pins 1 and 6, 

— internai impedance Zj = 900 fi; no external resistor between pins 1 and 6. 

— internai impedance Zj = 600 12; external resistor between pins 1 and 6 = 240 £2. 

Output level adjustment 

The tone output levels are subject to some spread due to manufacturing tolerances and can be adjusted 
by selection of thè value of thè resistor connected to pin 8. 

The level of thè higher-frequency tone however is always 2 ± 0,7 dB above that of thè lower-frequency 
tone. The total production of thè circuits is therefore divided into groups. The group to which any of 
thè integrated circuits belongs is identified by dots on thè body of thè Circuit, thè number of dots 
corresponding with thè group number. The combined tone output level is shown as a function of 
resistor value with group number as a parameter in Fig. 7. After thè resistor value has been selected to 
obtain thè required tone output level, thè value of thè filter capacitor connected to thè same pin must 
be determined. For passive first-order filters (Fig. 4) thè time-constant (RC) must be 26 fi s. For active 
second-order filters it must be 46 fis. These values accommodate thè different attenuation levels for thè 
various tone frequencies due to thè 0,3 dB hump at thè breakpoint of thè filters. 



Fig. 10 D.C. characteristics. 
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seatìng piane 


DTMF generator for telephone dialling 


TEA1044 


_yv 

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A) 





18 17 16 15 14 

13 

12 

11 

10 

A 





) 





1 2 3 4 5 

6 

7 

8 

9 





Positional accuracy. 

(m) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 miri of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

(3) Index may be horizontal as shown, 
or vertical. 
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TEA1044 


18-LEAD DUAL IN-LINE; CERAMIC (SOT-133) 



Positional accuracy. 

(M) Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacìng between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

Dimensions in mm 


Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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TELEPHONE TRANSMISSION CIRCUIT 
FOR HANDSFREE LOUDSPEAKING 

GENERAL DESCRIPTION 

The TEA1042 is a bipolar integrateci Circuit performing all speech and line interface functions in 
electronic telephone sets. It is especially designed for handsfree loudspeaking equipment. 

Its features are: 

• Supplied from telephone line current 

• Voltage regulator with adjustable d.c. voltage drop and d.c. resistance 

• High and low-impedance handset microphone inputs 

• High-impedance base microphone input 

• Handset/base selection input 

• Muting input for pulse or DTMF diaiIing 

• Gain setting facility on all amplifiers 

• Line current dependent gain control facility with corrections for thè exchange supply voltage and 
its feeding bridge resistance 


• Supply output for additional circuits. 

QUICK REFERENCE DATA 




Line voltage at l|j ne = 15 mA 

^ 1 ine 

typ. 

4,2 V 

Line current operating range 

bine 


10 to 140 mA 

Telephone line impedance 

l z linel 

nom 

600 a 

Supply current 

'cc 

typ. 

1 mA 

Voltage gain, transmitting amplifier 

MICI input 

A vd 

typ. 

44,1 dB 

MIC2 input 

A vd 

typ. 

20 dB 

MIC3 input 

A vd 

typ. 

20 dB 

DTMF input 

A vd 

typ. 

25,6 dB 

Voltage gain, receiving amplifier 

A vd 

typ. 

27 dB 

Gain adjustment range 
transmitting amplifier 

AA vd 

typ. 

± 6 dB 

receiving amplifier 

AA v d 

typ. 

± 8 dB 

Range of gain control with line current, 
all amplifiers 

AA vd 

typ. 

6 dB 

Exchange supply voltage range 

Vexch 


24 to 60 V 

Exchange feeding bridge resistance 

R exch 

400 or 800 £2 

Operating ambient temperature range 

"*"amb 

-25 to +70 °C 


PACKAGE OUTLINE 
24-lead DIL;plastic (SOT-101A). 



inilll 



mini 


TEA1042 



Fig. 1 Block diagram. The blocks marked dB are attenuators. The M and MUTE inputs operate 
analogue switches that activate or inhibit thè inputs and outputs as required by their function. 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit for handsfree loudspeaking 


TEA1042 




LN 

[I 

u 

24 

RA 

GAT1 

[I 


23 

GALN 

GAT2 

[I 


22 

RCX 

< 

m 

m 

Z 


21 

v cc 

QTEL 

z 


20 

DTMF 

CX1 

Z 

TEA1042 

19 

MIC3 

GAP 

Z 


18 

MIC2 

QLSP 

Z 


17 

MUTE 

GAL 

z 


16 

M 

MICI 

z 


15 

BRDG 

REF 

z 


14 

RX 

IR 

z 


13 

CX2 


7Z88486 


Fig. 2 Pinning diagram. 


PINNING 


1 

LN 

positive line terminal 

2 

GAT1 

gain adjustment; transmitting 
amplifier 

3 

GAT2 

gain adjustment; transmitting 
amplifier 

4 

< 

m 

m 

negative line terminal 

5 

QTEL 

handset telephone output 

6 

CX1 

reference decoupling 

7 

GAP 

gain adjustment; telephone 
amplifier 

8 

QLSP 

loudspeaker preamplifier output 

9 

GAL 

gain adjustment; loudspeaker 
preamplifier 

10 

MICI 

low-impedance handset microphone input 

11 

REF 

reference voltage 

12 

IR 

receiving amplifier input 

13 

CX2 

external stabilizing capacitor 

14 

RX 

external resistor 

15 

BRDG 

selection input for gain control adaptation 
to feeding bridge impedance 

16 

M 

mode (handset/base selection) input 

17 

MUTE 

mute input 

18 

MIC2 

high-impedance handset microphone input 

19 

MIC3 

base microphone input 

20 

DTMF 

dual-tone multi-frequency input 

21 

V CC 

positive supply 

22 

RCX 

line voltage adjustment and voltage 
regulator decoupling 

23 

GALN 

gain control with line current; 
all amplifiers 

24 

RA 

d.c. resistance adjustment 
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TEA1042 


__ 

FUNCTIONAL DESCRIPTtON 

The TE Al 042 contains two receiving amplifiers, a transmitting amplìfier, means to switch thè inputs 
and thè outputs, means to adjust thè gain of all amplifiers individuaily, means to vary thè gain with thè 
line'current and means to adjust thè d.c. voltage drop and d.c. resistance. See thè block diagram, Fig. 1. 

Supply: LN, V cc , V EE , RA, CX1 and CX2 (pins 1,21,4,24,6 and 13) 

The circuit is supplied from thè line current, thè arrangement is shown in Fig. 3. The Circuit develops 
its own supply voltage at Vcc (pin 21 ). This supply voltage may also be used to supply an external 
circuit, e.g. a CMOS pulse or DTMF dialier or an electret microphone amplifier stage. The current 
available for this circuit depends on external components, see Fig. 4. 

All line current has to flow through thè circuit. If thè line current exceeds thè current required by thè 
circuit itself via Vqq (pin 21 ), i.e. about 1 mA, plus thè current required by thè peripheral circuits 
connected to this pin, then thè excess current is diverted via LN, thè positive line terminal (pin 1), 
to RA (d.c, resistance adjustment; pin 24). 

The minimum line voltage may be chosen by external resistor R5 and thè variation with line current 
by external resistor RIO. The circuit regulates thè line voltage at T am b = 25 °C to: 

RC± D Q 

Vline = V LN = -^g- X 0,62 + l LN x RIO, 


I |_N being thè current diverted via LN. 

A regulator decoupling capacitor has to be connected between RCX (pin 22)and V EE , thè negative 
line terminal (pin 4), a smoothing capacitor has to be connected between Vcc (pin 21)and V EE , and 
a stabilizing capacitor between CX2 (pin 13) and V EE . Further a decoupling capacitor has to be 
connected between CX1 (reference decoupling; pin 6) and V EE (pin 4). 

The dynamic impedance that thè circuit presents to thè line in thè speech band is determined primarily 
by resistor RI connected between LN (pin 1) and Vcc (pin 21). 

Mode (handset/base selection) input M (pin 16) 

The mode input permits selection of operation via thè handset or via thè base. A HIGH level on thè M 
input or an open circuit selects handset operation, i.e. it activates thè microphone inputs MICI and 
MIC2 and thè handset telephone output GTEL. A LOW level on M selects thè base microphone input 
MIC3 and thè loudspeaker preamplifier output GLSP. 

Microphone inputs MICI, MIC2 and MIC3 (pins 10, 18 and 19) 

Handset and base may be equipped with a sensitive microphone, e.g. an electret microphone with pre¬ 
amplifier. This has to be connected to thè MIC2 or MIC3 input respectively. The available gain from 
these inputs is typ. 20 dB. 

The handset may also be equipped with an insensitive low-impedance microphone, e.g. a dynamic or 
magnetic microphone. This has to be connected between MICI (pin 10) and (REF (pin 11 ). The available 
gain from this input is typ. 44,1 dB. 

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 20 and 17) 

A HIGH level on thè MUTE input inhibits all microphone inputs and thè telephone and loudspeaker 
outputs QTEL and QLSP and enables thè DTMF input, a LOW level does thè reverse. Switching thè 
MUTE input will not produce any clicks on thè line or in thè telephone or loudspeaker. The available 
gain from thè DTMF input is typ. 25,6 dB. 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit for handsfree loudspeaking 


TEA1042 


Telephone output QTEL and loudspeaker preamplifier output QLSP (pins 5 and 8) 

As described before, thè M input determines which of thè outputs QTE L and QLSP will be 
activated. The receiving amplifier input IR (pin 12) is thè input for both outputs. For both outputs thè 
available gain is typ. 27 dB. The output QTEL is intended for telephone capsules with an impedance of 
150 £2 or more. The QLSP output is intended to drive a power amplifier. Its output impedance is less 
than 1 k£2. 

Gain adjustment: GAT1, GAT2, GAP and GAL (pins 2, 3, 7 and 9) 

The gain of thè transmitting amplifier may be adjusted by an external resistor R2 connected between 
GAT1 and GAT2 (pins 2 and 3; see Fig. 9). This adjustment influences thè sensitivity of thè inputs 
MICI, MIC2, MIC3 and DTMF to thè same amount. The gain is proportional to R2 and inversely 
proportional to R10 and R12. 

The gain of thè telephone amplifier may be adjusted by an external resistor R14 between GAP (pin 7) 
and CX1 (pin 6).The gain is proportional to R14 and inversely proportional to R12. 

The gain of thè loudspeaker preamplifier may be adjusted by an external resistor R13 between GAL 
(pin 9) and CX1 (pin 6). The gain is proportional to RI 3 and inversely proportional to RI 2. 

Gain control with line current: GALN (pin 23) 

The Circuit offers a facility to automatically vary thè gain of all its amplifiers with thè line current. In 
this way thè Circuit compensates for differences in line attenuation. The variation is accomplished by 
connecting an external resistor R11 between GALN (pin 23) and V^e (pin 4). The value of this resistor 
should be chosen in accordance with thè supply voltage of thè exchange (see Figs 5 and 6). 

If no gain variation with line current is required thè GALN connection may be left open. All amplifiers 
have their maximum gain then. 

Selection input for gain control adaptation to feeding bridge impedance: BRDG (pin 15) 

A LOW level at thè BRDG input optimizes thè gain control characteristics of thè Circuit for a 400 Q 
feeding bridge in thè exchange, a HIGH level for 800 H. 

Side tone suppression 

In thè circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4, 
R7 and R8. Their component values have to be chosen to suit thè cable type used. This network 
attenuates thè signal from thè telephone line to thè IR input of thè receiving amplifier. This attenuation 
may be adjusted by choosing thè value of R7 without affecting thè side tone suppression. 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 
Supply current 


d.c. 

*line 

max. 

140 

mA 

non-repetitive (t < 100 h) 

bine 

max. 

250 

mA 

Storage temperature range 

T stg 

-40 

to +125 

OC 

Operating ambient temperature range 

Tamb 

-25 

to + 70 

°C 

Junction temperature 

Ti 

max. 

150 

°c 
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TEA1042 




CHARACTERISTICS 

11ine - 10 to 140 mA; f = 1000 Hz; T am b = 25 °C, unless otherwise specified. 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Supply: LN and V^c (pins 1 and 21) 

Line voltage 

11 ine = 15 mA 

Vline 

4 

4,2 

4,4 

V 

hine = 50 mA 

^ 1 ine 

- 

- 

5,8 

V 

bine = 100 mA 

^1 ine 

- 

- 

7,3 

V 

Variation with temperature 

1 

> 

< 

5‘ 

CD 

5 

8 

10 

12 

mV/K 

Line current operating rage 

^ line 

10 

- 

140 

mA 

Supply current at Vqq = 2 V 

'cc 

- 

- 

1 

mA 

Mode (handset/base selection) input M (pin 16) 

Input voltage 

HIGH level 

V| H 

1 


V CC 

V 

LOW level 

V| L 

0 

- 

0,2 

V 

Input current 

—he 

- 

8 

20 

ma 

Attenuation of non-selected signals 

—AA vc j 

45 

- 


dB 

Low-impedance handset microphone input MICI and reference voltage pin REF (pins 10 and 11 ) 

Input impedance 

l z 10-1ll 

- 

3 

- 

kn 

Voltage gain, see Fig. 7 

Avd 

43,1 

44,1 

45,1 

dB 

High-impedance handset microphone input MIC2 (pin 

Input impedance 

18) 

|Z 18-41 

40 

48 


ktt 

Voltage gain, see Fig. 7 

Avd 

19 

20 

21 

dB 

Base microphone input MIC3 (pin 19) 






Input impedance 

|Z 19-41 

40 

48 

- 

k a 

Voltage gain, see Fig. 7 

Avd 

19 

20 

21 

dB 

DTMF input (pin 20) 






Input impedance 

l z 20-4l 

10 

15 

- 

kI2 

Voltage gain, see Fig. 7 

A vc j 

24,6 

25,6 

26,6 

dB 

Gain adjustment pins; transmitting amplifier: GAT1 a 
Gain adjustment range 

nd GAT2 (pi 
AA vd 

ns 2 and 3) 

±6 


dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA vd 

_ 

±0,5 


dB 

Gain variation with temperature at 
•line = 50 mA ; T amb = ~ 5 to +45 °C 

AA vd 

- 

±0,5 

- 

dB 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit for handfree loudspeaking 


TEA1042 


CHARACTERISTICS (continued) 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Transmitting amplifier output LN (pin 1) 

Output voltage at l|j ne = 15mA; R|j ne = 600£7;d = 2% 

V LN (rms) 

1,4 



V 

Psophometrically weighted* noise output 
voltage at l[j ne = 15 mA; R|j n e = 600 fi 

v LN(rms) 

- 

245 

- 

MV 

MUTE input (pin 17) 

Input voltage 

HIGH level 

V|H 

1 


V CC 

V 

LOW level 

V|L 

0 

- 

0,2 

V 

Input current 

-'17 

- 

8 

20 

JLt A 

Attenuation of non-selected signals 

—AA v d 

45 

- 

- 

dB 

Receiving amplifier input IR (pin 12) 

Input impedance 

ÌZ 12-41 

- 

10 

- 

kfi 

Telephone output QTEL (pin 5) 

Voltage gain at l|j ne = 15 mA; 

Rload = 150 £2; R13 = 15 kfi; see Fig. 8 

A vd 

26 

27 

28 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA v d 


±0,5 

_ 

dB 

Gain variation with temperature at 
bine = 50 mA; T am b = —5 to +45 °C 

AA v d 

_ 

±0,5 

— 

dB 

Maximum output voltage at lj; ne = 15 mA; 

R|oad = 150 12; d = 2% 

v O(rms) 

350 

— 

— 

mV 

Psophometrically weighted* noise output 
voltage at l|j ne = 15 mA 

v O(rms) 

- 

40 

- 

MV 

Gain adjustment pin; telephone amplifier: GAP (pin 7, 

Gain adjustment range 

) 

AA v d 

- 

±8 

- 

dB 

Loudspeaker preamplifier output QLSP (pin 8) 

Voltage gain at l|j ne = 15 mA; 

R|oad = 10kfi; R14 = 15 kfi; see Fig. 8 

A vd 


27 


dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA v d 

_ 

±0,5 

_ 

dB 

Gain variation with temperature 

AA v d 


±0,5 

- 

dB 

Psophometrically weighted* noise output 
voltage at l|j ne = 15 mA 

v O(rms) 


40 

— 

MV 

Output impedance 

IZ&4I 

- 

- 

1 

ka 

Gain adjustment pin; loudspeaker preamplifier: GAL (pin 9) 

Gain adjustment range AA vc j 

- 

±8 

- 

dB 
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CHARACTERISTICS (continued) 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Selection input for gain control adaptation to feeding bridge impedance BRDG (pin 

15) 


Input voltage 






HIGH level 

V|H 

1 

- 

Vcc 

V 

LOW level 

V|L 

0 

- 

0,2 

V 

Input current 

— r 15 

- 

8 

20 

MA 

Gain control with line current pin GALN (pin 23) 
Gain control range 

AA v d 


6 


dB 

Highest line current for maximum gain, 

RII = 105 k SI; 






BRDG = HIGH (R exch = 800n) 

bine 

22,5 

25 

27,5 

mA 

BRDG = LOW (R exch =400fì) 

^ line 

31,5 

35 

38,5 

mA 

Lowest line current for minimum gain, 

RII = 105 k£l; 






BRDG = HIGH (R exch = 800a) 

bine 

49,5 

55 

60,5 

mA 

BRDG = LOW (R exc h = 400 a) 

bine 

81 

90 

99 

mA 


* P53 curve. 
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DEVELOPMENT SAMPLE DATA 






aBE 








TEA1042 



5 4 3 2 1 0 

5 4 3 2 1 0 


48 V 
60 V 


5 4 _3 2 1 


Fig. 5 Gain variation with line current, with RII as a parameter, and with thè BRDG input HIGH, i.e. 
thè circuit optimized for 800 £7. The values chosen for RII suit thè usuai values for thè supply voltage 
of thè exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 1,2 dB/km 
and a d.c. resistance of 176 £2/km. 



o 


^exch 


» 24 V 
36 V 
48 V 
60 V 


20 40 60 80 

54 3 2 1 0 line length (km) 

5 4 3 2 1 0 

5 4 3 2 1 

i i-1-1-1_ 

5 4 3 2 


100 



120 140 

'line (mA) 


Fig. 6 Gain variation with line current, with RII as a parameter, and with thè BRDG input LOW, i.e. 
thè circuit optimized for 400 £7. The values chosen for RII suit thè usuai values for thè supply voltage 
of thè exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 1,2 dB/km 
and a d.c. resistance of 176 £7/km. 
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DEVELOPMENT SAMPLE DATA 






TEA1042 



QLSP output M and MUTE should both be LOW. 
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Telephone transmission circuit for handfree loudspeaking 


TEA1042 
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APPLICATION INFORMATION SUPPLIED ON REQUEST 









TEA1042 


__ 

24-LEAD DUAL IN-LINE; PLASTIC (SOT-IOIA) 



1,7 max 

L rn n n n M n n n n n n n i iVrlVi i"i ri , 

24 23 22 21 20 19 18 17 16 15 14 13 

: p- - - 

1 2 3 4 5 6 7 B 9 10 11 12 



Positional accuracy. 

® Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


(3) Index may be horizonta! as shown, 
or vertical. 


Dimensions in mm 


SOLDERING 
See next page. 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit for handsfree ioudspeaking 


TEA1042 


J V 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 miri above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè perrtiis- 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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TELEPHONE TRANSMISSION CIRCUIT 


GENERAL DESCRIPTION 

The TE Al 053 and TEA1054 are bìpolar integrated circuits performing all speech and line interface 
functions in electronic telephone sets. 

Their features are: 

• Supplied from telephone line current 

• Voltage regulator with adjustable d.c. voltage drop and d.c. resistance 

• Low-impedance microphone input 

• Muting input for pulse or DTMF diaiIing 

• Gain setting facility on all amplifiers 

• Line current dependent gain control facility with corrections for thè exchange supply voltage 

• Supply output for additional circuits 

QUICK REFERENCE DATA 


Line voltage at 1 |j ne = 15 mA 

^ line 

typ. 4,2 

V 

Line current operating range 

bine 

10 to 140 

mA 

Telephone line impedance 

l z linel 

nom. 600 

fi 

Supply current 

■cc 

typ. 1 

mA 

Voltage gain, tra nsnrt itti ng amplifier 

MIC input 

A vd 

typ. 44,1 

dB 

DTMF input 

A vd 

typ. 25,6 

dB 

Voltage gain, receiving amplifier 

A vd 

typ. 27 

dB 

Gain adjustment range 
transmitting amplifier 

AA vd 

typ. ± 6 

dB 

receiving amplifier 

AA vd 

typ. ± 8 

dB 

Range of gain control with line current, 
all amplifiers 

AA vd 

typ. 6 

dB 

Exchange supply voltage range 

v exch 

24 to 60 

V 

Exchange feeding bridge resistance 

TEA1053 

R exch 

800 

fi 

TE A1054 

R exch 

400 

fi 

Operating ambient temperature range 

T amb 

-25 to + 70 

°C 


PACKAGE OUTLINE 

TEA1053; TEA1054: 18-lead DI L; plastic (SOT-102A). 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit 


TEA1053 

TEA1054 




LN 

[I 

u 

18] 

RA 

GAT1 

[I 


ZI 

GALN 

GAT2 

[I 


Z 

RCX 

< 

m 

m 

IT 


z 

v cc 

QTEL 

[I 

TEA1053 

TEA1054 

14] 

DTMF 

CX1 

Gl 


Z 

MUTE 

GAR 

[I 


1 ] 

RX 

MIC 

\L 


11 

CX2 

REF 

Gl 


lo" 

IR 


7 Z 88487 


Fig. 2 Pinning diagram. 


P1NNING 


1 

LN 

positive line connection 

2 

GAT1 

gain adjustment connection, transmitting 
amplifier 

3 

GAT2 

gain adj'ustment connection, transmitting 
amplifier 

4 

Vee 

negative line connection 

5 

QTEL 

telephone output 

6 

CX1 

reference decoupling connection 

7 

GAR 

gain adjustment connection, receiving 
amplifier 

8 

MIC 

microphone input 

9 

REF 

reference voltage connection 

10 

IR 

receiving amplifier input 

11 

CX2 

external stabilizing capacitor connection 

12 

RX 

external resistor connection 

13 

MUTE 

mute input 

14 

DTMF 

dual-tone multi-frequency input 

15 

V CC 

positive supply connection 

16 

RCX 

line voltage adjustment and voltage regulator 
decoupling connection 

17 

GALN 

gain control with line current connection, 
all amplifiers 

18 

RA 

d.c. resistance adjustment connection 
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TEA1053 

TEA1054 


_ 

FUNCTIONAL DESCRIPTION 

The TEA1053 and TEA1054 contain a receiving amplifier, a transmitting amplifier, means to switch 
thè inputs, means to adjust thè gain of thè amplifiers individuaily, means to vary thè gain with thè line 
current and means to adjust thè d.c. voitage drop and d.c. resistance. See thè block diagram, Fig. 1. 

Supply: LN, V cc , V EE/ RA, CX1 and CX2 (pins 1, 15, 4, 18,6 and 11) 

The circuit is supplied from thè line current, thè arrangement is shown in Fig. 3. The Circuit develops 
its own supply voitage at Vcc* the positive supply connection, pin 15. This supply voitage may also be 
used to supply an external circuit, e.g. a CMOS pulse or DTMF dialler. The current available for this 
circuit depends on external components, see Fig. 4. 

All line current has to flow through the circuit. If the line current exceeds the current required by the 
circuit itself via Vcc* P' n 15, i.e. about 1 mA, plus the current required by the peripheral circuits 
connected to this pin, then the excess current is diverted via LN, the positive line connection, pin 1, 
to RA, the d.c. resistance adjustment connection, pin 18. 

The minimum line voitage may be chosen by external resistor R5 and the variation with line current by 
external resistor RIO. The circuit regulates the line current at 25 °C to: 

R5 + R9 

v line = V LN = ^ x °. 62 + 1 LN x R1 °- 

l|_l\| being the current diverted via LN, the positive line connection. 

A regulator decoupling capacitor has to be connected between RCX, pin 16, and V EE , the negative 
line connection, pin 4, a smoothing capacitor has to be connected between Vqq, pin 15, and V EE , and 
a stabilizing capacitor between CX2, pin 11 and V EE , pin 4. Further a decoupling capacitor has to be 
connected between CX1, the reference decoupling connection, pin 6, and V EE , pin 4. 

The dynamic impedance that the circuit presents to the line in the speech band is determined primarily 
by resistor RI connected between LN, pin 1, and Vqq, pin 15. 

Microphone input MIC (pin 8) 

The MIC input has a low input impedance, especially suited for a dynamic or magnetic microphone. 

This has to be connected between MIC, pin 8, and REF, pin 9. The available gain is typ. 44,1 dB. 

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 14 and 13) 

A HIGH level on the MUTE input inhibits the microphone input MIC and the telephone outputs QTEL 
and enables the DTMF input, a LOW level does the reverse. Switching the MUTE input will not produce 
any clicks on the line or in the telephone. The available gain from the DTMF input is typ. 25,6 dB. 

Receiving amplifier input IR and telephone output QTEL (pins 10 and 5) 

The available gain from input IR to output QTEL is typ. 27 dB. The output QTEL is intended for 
telephone capsules with an impedance of 150 £2 or more. 
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Telephone transmission Circuit 


TEA1053 

TEA1054 




Gain adjustment connections GAT1, GAT2, and GAR {pins 2, 3 and 7) 

The gain of thè transmitting amplifier may be adjusted by an external resistor R2 connected between 
GAT1 and GAT2, pins 2 and 3 (see Fig. 9). This adjustment influences thè sensitivity of thè inputs 
MIC and DTMF to thè same amount. The gain is proportional to R2 and inversely proportional to 
RIO and R12. 

The gain of thè receiving amplifier may be adjusted by an external resistor R14 between GAR, pin 7, 
and CX1, pin 6. The gain is proportional to R14 and inversely proportional to RI2. 

Gain control with line current, GALN connection (pin 17) 

The Circuit offers a facility to automaticaily vary thè gain of all its amplifiers with thè line current. In 
this way thè circuit compensates for differences in line attenuation. The variation is accomplished by 
connecting an external resistor RII between GALN, pin 17, and P' n 4. The value of this resistor 
should be chosen in accordance with thè supply voltage of thè exchange (see Figs 5 and 6). 

If no gain variation with line current is required thè GALN connection may be left open. All amplifiers 
have their maximum gain then. 


< 

h- 

< 

o 


UJ 

O- 


CO 

H 

z 

LU 


Q_ 

O 


> 

UJ 

Q 


Side tone suppression 

In thè Circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4, 
R7 and R8. Their component values have to be chosen to suit thè cable type used. This network 
attenuates thè signal from thè telephone line to thè IR input of thè receiving amplifier. This attenuation 
may be adjusted by choosing thè value of R7 without affecting thè side tone suppression. 


RATIIMGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134). 
Supply current 


d.c. 

'line 

max. 140 

mA 

surge, t < 100 h 

'line 

max. 250 

mA 

Storage temperature range 

T stg 

-40 to +125 

°C 

Operating temperature range 

"'"amb 

-25 to +70 

OC 

Junction temperature 

T i 

max. 150 

°C 
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TEA1053 

TEA1054 


J V 


CHARACTERISTICS 

Iline = 10 to 140 mA; f = 1 kHz; T am b = 25 °C unless otherwise specified. 



Symbol 

min. 

typ. 

max. 

unit 

Supply, LN and V^c (pins 1 and 15) 

Line voltage 
hine = 15 mA 

^line 

4 

4,2 

4,4 

V 

1 line = 50 mA 

^line 

- 

- 

5,8 

V 

bine = 100 mA 

^line 

- 

- 

7,3 

V 

Variation with temperature 

-AV| ine /AT 

8 

10 

12 

mV/K 

Line current operating range 

bine 

10 

- 

140 

mA 

Supply current at Vcc ~ 2 V 

'cc 

- 

- 

1 

mA 

Microphone input MIC and reference voltage con 

Input impedance 

nection REFI 

l z 8-9l 

[pins 8 and 9) 

1 - 3 


kn 

Voltage gain, see Fig. 7 

^vd 

43,1 

44,1 

45,1 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 


_ 

± 0,5 

— 

dB 

Gain variation with temperature at 
ljj ne = 50 mA; T am b = —5 to +45 °C 

AA v d 

- 

±0,5 

- 

dB 

DTMF input (pin 14) 

Input impedance 

l z 14-4l 

10 

15 


ka 

Voltage gain, see Fig. 7 

A vd 

24,6 

25,6 

26,6 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA vd 

_ 

± 0,5 

— 

dB 

Gain variation with temperature at 
bine ~ 50 mA; - —5 to +45 °C 

AA vd 

- 

±0,5 

- 

dB 

Gain adjustment connéctions, transmitting ampli 
Gain adjustment range 

fier, GAT1 ani 
AA vd 

J GAT2 (pins 2 and 3) 

±6 

- 

dB 

Transmitting amplifier output LN (pin 1) 

Output voltage at l|; ne = 15 mA; R|j ne = 600 Q 
d = 2% 

v LN(rms) 

1,4 



V 

Psophometrically weighted * noise 
output voltage at l|j ne = 15 mA; 

Rline ~ 5^0 ^ 

v LN(rms) 

- 

245 

- 

MV 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit 


TEA1053 

TEA1054 


yv. 



Symbol 

min. 

typ. 

max. 

unit 

MUTE input (pin 13) 
input voltage 

HIGH level 

V| H 

1 


v cc 

V 

LOW level 

V|L 

0 

- 

0,2 

V 

Input current 

— 1 13 

- 

8 

20 

ma 

Attenuation of non-selected signals 

— AAyd 

45 

- 

- 

dB 

Receiving amplifier input IR (pin 10) 

Input impedance 

|ZlO-4l 

- 

10 

- 

kn 

Telephone output QTEL (pin 5) 

Voltage gain at l|j ne = 15 mA; 

R|oad = 150 Q R14= 
see Fig. 8 

Avd 

26 

27 

28 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA vd 

_ 

± 0,5 

_ 

dB 

Gain variation with temperature at 
'line = 50 mA; T am b = —5 to +45 °C 

AA v d 

— 

±0,5 

— 

dB 

Maximum output voltage at l|j ne = 15 mA; 
R Ioad = 150 £2; d = 2% 

v O(rms) 

350 

_ 

— 

mV 

Psophometrically weighted * noise 
output voltage at l[j ne = 15 mA 

v O(rms) 

- 

40 

- 

MV 

Gain adjustment connection, receiving amplifier, 
Gain adjustment range 

, GAR (pin 7) 

| A A vc j 

- 

±8 

- 

dB 

Gain control with line current connection GALIV 

Gain control range 

J (pin 17) 

AA v d 


6 


dB 

Highest line current for maximum gain, 

RII = 105 k!2; TEA1053 

'line 

22,5 

25 

27,5 

mA 

TEA1054 

'line 

31,5 

35,5 

38,5 

mA 

Lowest line current for minimum gain, 

RII = 105 k£2; TEA1053 

'line 

49,5 

55 

60,5 

mA 

TEA1054 

'line 

81 

90 

99 

mA 


* P53 curve. 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit 


TEA1053 

TEA1054 





0 


V exch = 24V 
36 V 
48 V 
60 V 


10 20 30 40 50 

5 4 3 2 1 0 line length (km) 

i. i i !_i_i 

5 4 3 2 1 0 

i—i i_i_i_i 

5 4 3 2 1 0 

i—i-1-1_i_i 

5 4 3 2 

i i _i_i_ 


60 70 

'line ( mA > 


0 


Fig. 5 Gain variation with line current for thè TEA1053, with RII as a parameter. The values chosen 
for RII suit thè usuai values for thè supply voltage of thè exchange. The curves are valid for 0,5 mm 
twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 12/km. 



o 


V exch = 24V 

36 V 
48 V 
60 V 


20 40 60 80 

54 3 2 1 0 line length (km) 

5 4 3 2 1 0 

5 4 3 2 1 

5 4 3 2 

i-1-1-1- 


100 



120 140 

'line < mA > 


Fig. 6 Gain variation with line current for thè TEA1054, with RII as a parameter. The values chosen 
for R11 suit thè usuai values for thè supply voltage of thè exchange. The curves are valid for 0,5 mm 
twisted-pair cables with an attenuation of 1,2 dB/km and a d.c. resistance of 176 £2/km. 
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Fig. 7 Test circuit for defining voltage gain of MIC and DTMF inputs. Gain is defined as: 

A vc j = 20 log Ìv ou t/vj n i. For measuring thè MIC input thè MUTE input should be LOW and for measuring 
thè DTMF input MUTE should be HIGH. The input not under test should be open. 
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TEA1054 





TEA1053 

TEA1054 



APPLICATION INFORMATION SUPPLIED ON REQUEST. 







DEVELOPMENT SAMPLE DATA 


A 


TEA1053 

TEA1054 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A) 




Dimensions in mm 


^ Positional accuracy. 

(M) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

(3) Index may be horizontal as shown, 
or vertical. 


SOLDERING 

See next page. 









in i in 


TEA1053 

TEA1054 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The samè precautions and limits apply as in (1 ) above. 
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DEVELOPMENT SAMPLE DATA 

This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that thè device will go imo regular production. 


y v 


TEA1055 


TELEPHONE TRANSMISSION CIRCUIT 


GENERAL DESCRIPTION 

The TEA1055 is a bipolar integrateci circuit performing thè speech and line interface functions in 
electronic telephone sets. 

Its features are: 

• Supplied from telephone line current 

• Voltage regulator with adjustable d.c. voltage drop and d.c. resistance 

• High-impedance microphone input 

• Muting input for pulse or DTMF dialling 

• Gain setting facility on all amplifiers 

• Line current dependent gain control facility with corrections for thè exchange supply voltage and 
its feeding bridge resistance 

• Supply output for additional circuits 


QUICK REFERENCE DATA 


Line voltage at l|j ne = 15 mA 

Vline 

typ. 4,2 V 

Line current operating range 

bine 

10 to 140 mA 

Telephone line impedance 

l^linel 

nom. 600 £2 

Supply current 

Ice 

typ. 1 mA 

Voltage gain, transmitting amplifier 

MIC input 

A vd 

typ. 20 dB 

DTMF input 

A vd 

typ. 25,6 dB 

Voltage gain, receiving amplifier 

A vd 

typ. 27 dB 

Gain adjustment range 
transmitting amplifier 

AA v d 

typ. ± 6 dB 

receiving amplifier 

AA vc j 

typ. + 8 dB 

Range of gain control with line current, 
all amplifiers 

AA v d 

typ. 6 dB 

Exchange supply voltage range 

Vexch 

24 to 60 V 

Exchange feeding bridge resistance 

R exch 

400 or 800 £2 

Operating ambient temperature range 

^amb 

—25to + 70 °C 


PACKAGE OUTLINE 

TEA1055: 18-lead DIL; plastic (SOT-102A). 
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Fig. 1 Block diagram. The blocks marked dB are attenuatore. The MUTE input operates analogue 
switches that activate or inhibit thè inputs and outputs as required by thè function of thè MUTE input. 









DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit 


TEA1055 


_y 

PINNING 

1 LN positive line connection 

2 GAT1 gain adjustment connection, transmitting amplifier 

3 GAT2 gain adjustment connection, transmitting amplifier 

4 Vee negative line connection 

5 QTEL telephone output 

6 CX1 reference decoupling connection 

7 GAR gain adjustment connection, receiving amplifier 

8 IR receiving amplifier input 

9 CX2 external stabilizing capacitor connection 

10 RX external resistor connection 

11 BRDG selection input for gain control adaption to feeding bridge impedance 

12 MUTE mute input 

13 MIC microphone input 

14 DTMF dual-tone multi-frequency input 

15 Vcc positive supply connection 

16 RCX line voltage adjustment and decoupling connection 

17 GALN gain control with line current connection, all amplifiers 

18 RA d.c. resistance adjustment connection 


LN | 

E 

~0 — 

E 

GAT1 

[I 


E 

GAT2 

E 


E 

< 

m 

m 

E 


E 

QTEL 

E 

TEA1055 

E 

CX 1 

E 


E 

GAR 

E 


E 

IR 

E 


E 

CX2 

E 


E 


RA 

GALN 

RCX 

V CC 

DTMF 

MIC 

MUTE 

BRDG 

RX 


7Z88488 


Fig. 2 Pinning diagram. 



unni 






mini 


TEA1055 


FUNCTIONAL DESCRIPTION 

The TEA1055 contains a receiving amplifier, a transmitting amplifier, means to switch thè inputs, 
means to adjust thè gain of thè amplifiers individually, means to vary thè gain with thè line current 
and means to adjust thè d.c. voltage drop and d.c. resistance. See thè biock diagram, Fig. 1. 

Supply: LISI, V cc , V EE , RA, CX1 and CX2 (pins 1, 15, 4, 18, 6 and 9) 

The Circuit is supplied from thè line current, thè arrangement is shown in Fig. 3. The Circuit develops 
its own supply voltage at Vqc, thè positive supply connection, pin 15. This supply voltage may also be 
used to supply an external circuit, e.g. an eiectret microphone amplifier stage or a CMOS pulse or 
DTMF dialler. The current available for this circuit depends on external components, see Fig. 4. 

All line current has to flow through thè circuit. !f thè line current exceeds thè current required by thè 
circuit itself via Vco pin 15, i.e. about 1 mA, plus thè current required by thè peripheral circuits 
connected to this pin, then thè excess current is diverted via LN, thè positive line connection, pin 1, 
to RA, thè d.c. resistance adjustment connection, pin 18. 

The minimum line voltage may be chosen by external resistor R5 and thè varìation with line current 
by external resistor RIO. The circuit regulates thè line voltage at T arn b = 25 °C to: 

Vline = V L N = ^^-0,62+ I LN - RIO, 

11_[\| beìng thè current diverted via LN, thè positive line connection. 

A regulator decoupling capacitor has to be connected between RCX, pin 16, and Vee* thè negative 
line connection, pin 4, a smoothing capacitor has to be connected between Vqq, pin 15, and Ve E/ and 
a stabilizing capacitor between CX2, pin 9 and Ve e. PÌ n 4. Further a decoupling capacitor has to be 
connected between CX1, thè reference decoupling connection, pin 6, and VeE/ pin 4. 

The dynamic impedance that thè circuit presents to thè line in thè speech band is determined primarily 
by resistor RI connected between LN, pin 1, and Vcc* P' n 15. 

Microphone input MIC (pin 13) 

The circuit has a high-impedance microphone input, especially suited for a sensitive microphone, e.g. 
an eiectret microphone with preamplifier. The available gain is typ. 20 dB. 

Dual-tone multi-frequency input DTMF and mute input MUTE (pins 14 and 12) 

A HIGH level on thè MUTE input inhibits thè microphone input and thè telephone output GTEL and 
enables thè DTMF input, a LOW level does thè reverse. Switching thè MUTE input will not produce 
any clicks on thè line or in thè telephone. The available gain from thè DTMF input is typ. 25,6 dB. 

Receiving amplifier input IR and telephone output QTEL (pins 8 and 5) 

The output QTEL is intended for telephone capsules with an impedance of 150 £2 or more. The 
available gain is typ. 27 dB. 

Gain adjustment connections GAT1, GAT2 and GAR (pins 2, 3 and 7) 

The gain of thè transmitting amplifier may be adjusted by an external resistor R2 connected between 
GAT1 and GAT2, pins 2 and 3 (see Fig. 9). This adjustment influences thè sensitivity of thè inputs 
MIC and DTMF to thè same amount. The gain is proportional to R2 and inversely proportional to 
RIOand R12. 

The gain of thè receiving amplifier may be adjusted by an external resistor R14 between GAR, pin 7, 
and CX1,pin6. The gain is proportional to RI4 and inversely proportional to RI2. 
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Telephone transmission Circuit 


TEA1055 




Gain control with line current, GALN connection (pin 17) 

The Circuit offers a facility to automaticatly vary thè gain of all its amplifiers with thè line current. 

In this way thè circuit compensates for differences in line attenuation. The variation is accomplished 
by connecting an external resistor R11 between GALN, pin 17, and V^e, pin 4. The value of this 
resistor should be chosen in accordance with thè supply voltage of thè exchange and its feeding bridge 
resistance <see Figs 5 and 6). 

If no gain variation with line current is required thè GALN connection may be left open. All amplifiers 
have their maximum gain then. 


Selection input for gain control adaption to feeding bridge impedance, BRDG (pin 11 ) 

A LOW level at thè BRDG input optimized thè gain control characteristics of thè circuit for a 400 £7 
feeding bridge in thè exchange, a HIGH level for 800 £7. 
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Side tone suppression 

In thè circuit diagram shown in Fig. 9 side tone suppression is obtained with components C2, R3, R4, 
R7 and R8. Their component values have to be chosen to suit thè cable type used. This network 
attenuates thè signal from thè telephone line to thè l R input of thè receiving amplifier. This attenuation 
may be adjusted by choosing thè value of R7 without affecting thè side tone suppression. 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (1EC 134) 
Supply current 


d.c. 

bine 

max. 

140 

mA 

surge, t < 100 h 

bine 

max. 

250 

mA 

Storage temperature range 

T stg 

—40 to 

+ 125 

OC 

Operating temperature range 

"*"amb 

-25 to 

+ 70 

°C 

Junction temperature 

Tj 

max. 

150 

°C 
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TEA1055 




CHARACTERISTICS 

Iline = 10 t° 140 mA; f = 1 kHz; T am b = 25 °C unless otherwise specified. 



syrnbol 

min. 

typ. 

max. 

unit 

Supply, LN and Vqc (P' ns 1 and 15) 

Line voltage 
itine = 15 mA 

^1 ine 

4 

4,2 

4,4 

V 

ifine = 50 

^1 ine 

- 

- 

5,8 

V 

h ine = 100 mA 

^1 ine 

- 

- 

7,3 

V 

Variation with temperature 

- AV line/AT 

8 

10 

12 

mV/K 

Line current operating range 

Mine 

10 

- 

140 

mA 

Supply current at Vqq = 2 V 

'cc 

- 

- 

1 

mA 

Microphone input MIC (pin 13) 

Input impedance 

IZ-I3-4I 

40 

48 


kft 

Voltage gain, see Fig. 7 

^vd 

19 

20 

21 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

^A vc j 

- 

±0,5 

— 

dB 

Gain variation with temperature at 
bine = 50 mA; T am b = —5 to + 45 °C 

AA vd 

- 

±0,5 

- 

dB 

DTMF input (pin 14) 

Input impedance 

IZ 14 - 4 I 

10 

15 


k£2 

Voltage gain, see Fig. 7 

A vd 

24,6 

25,6 

26,6 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

A A vd 

— 

±0,5 

_ 

dB 

Gain variation with temperature at 

1 line = 50 mA; T arn b = —5 to + 45 °C 

AA vd 

- 

± 0,5 

- 

dB 

Gain adjustment connections, transmitting 
amplifier, GAT1 and GAT2 (pins 2 and 3) 
Gain adjustment range 

AA vd 


±6 


dB 

Transmitting amplifier output LN (pin 1) 
Output voltage at l|j ne = 15mA; R|j ne = 600fi 
d = 2% 

v LN(rms) 

1,4 



V 

Psophometrically weighted* noise output 
voltage at l|j ne = 15 mA; R|j ne = 600 £1 

^LN(rms) 

- 

245 

- 

AtV 

MUTE input {pin 12) 

Input voltage 

HIGH level 

V| H 

1 


V CC 

V 

LOW level 

V|L 

0 

- 

0,2 

V 

Input current 

— '12 

- 

8 

20 

juA 

Attenuation of non-selected signals 

-AA vd 

45 

- 

- 

dB 
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DEVELOPMENT SAMPLE DATA 


Telephone transmission Circuit 


TEA1055 



syrnbol 

min. 

typ. 

max. 

unit 

Receiving amplifier input IR {pin 8) 

Input impedance 

IZjwI 

- 

10 

- 

k£2 

Telephone output QTEL (pin 5) 

Voltage gain at l|j ne - 15 mA; 

Rload = 150 £2; R14 = 7,5 k£2; see Fig. 8 

> 

O. 

26 

27 

28 

dB 

Gain variation with frequency, 
f = 300 to 4000 Hz 

AA vd 

— 

±0,5 

_ 

dB 

Gain variation with temperature at 
lline = 50 mA; = —5 to + 45 °C 

AA vd 

_ 

±0,5 

_ 

dB 

Maximum output voltage at l|j ne = 15 mA; 

RI = 150 £2; d = 2% 

v O(rms) 

350 

_ 

— 

mV 

Psophometrically weighted* noise output 
voltage at l|j ne = 15 mA 

v O(rms) 

- 

40 

- 

MV 

Gain adjustment connection, receiving 
amplifier, GAR (pin 7) 

Gain adjustment range 

AA vc j 


±8 


dB 

Selection input for gain control adaptìon to 
feeding bridge impedance, BRDG (pin 11) 

Input voltage 

HIGH level 

V|H 

1 


V CC 

V 

LOW level 

V|L 

0 

- 

0,2 

V 

Input current 

-hi 

- 

8 

20 

juA 

Gain control with line current connection 

GALN (pin 17) 

Gain control range 

AA VC | 


6 


dB 

Highest line current for maximum gain, 

RII = 105 k£2; BRDG = HIGH (R exch = 800 £2) 

bine 

22,5 

25 

27,5 

mA 

BRDG = LOW (R exC h = 400 W) 

bine 

31,5 

35 

38,5 

mA 

Lowest line current for minimum gain, 

RII = 105 k£2; BRDG = HIGH (R exch = 800 £2) 

'line 

49,5 

55 

60,5 

mA 

BRDG = LOW (Rexch = 4 00 fi) 

'line 

81 

90 

99 

mA 







Fig. 3 Supply arrangement. 



7Z88492 V CC 


Fig. 4 Maximum current l p available from Vcc for an external Circuit. 
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DEVELOPMENT SAMPLE DATA 


Telephone transmìssion Circuit 


TEA1055 



Fig. 5 Gain variation with line current, with RII as a parameter, and with thè BRDG input HIGH, 
i.e. thè Circuit optimized for 800 £2. The values chosen for R11 suit thè usuai values for thè supply 
voltage of thè exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 
1,2 dB/km and a d.c. resistance of 176 £2/km. 



0 line length (km) 


Fig. 6 Gain variation with line current, with RII as a parameter, and with thè BRDG input LOW, 
i.e. thè Circuit optimized for 400 £2. The values chosen for RII suit thè usuai values for thè supply 
voltage of thè exchange. The curves are valid for 0,5 mm twisted-pair cables with an attenuation of 
1,2 dB/km and a d.c. resistance of 176 £2/km. 
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measuring thè DTMF input MUTE should be HIGH. The input not under test should be open. 





DEVELOPMENT SAMPLE DATA 







TEA1055 



APPLICATION INFORMATION SUPPLIED ON REQUEST 




TEA1055 


_ J V 

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A) 


< 

I- 

< 

Q 


< 

co 



LU 

> 

1X1 

Q 



Positional accuracy. 

(M) Maximum Material Condition. 

(1) Centre-lines of all leadsare 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

(3) Index may be horizóntal as shown, 
or vertical. 


Dimensions in mm 


SOLDERING 

See next page. 
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SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permìs- 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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DEVELOPMEIMT SAMPLE DATA 

This Information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that thè device will go into regular production. 




TEA1060 

TEA1061 


VERSATILE TELEPHONE TRANSMISSION CIRCUITS 
WITH DIALLER INTERFACE 

GENERAL DESCRIPTION 

The TE Al 060 and TEA1061 are bipolar integrated circuits performing all speech and line inter¬ 
face functions required in fuily electronic telephone sets. The circuits internally perform electronic 
switching between diaiIing and speech. 

Features 

• Voltage regulator with adjustable static resistance 

• Provides supply for external circuitry 

• Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1060) 

• Symmetrical high-impedance inputs for piezoelectric microphone (TEA1061) 

• Asymmetrical high-impedance input for electret microphone (TEA1061) 

• DTMF signal input 

• Mute input for pulse or DTMF dialling 

• Power down input for pulse diai or register recali 

• Receiving amplifier for magnetic, dynamic or piezoelectric earpieces 

• Large amplification setting range on all amplifiers 

• Line loss compensation facility, line current dependent 

• Gain control adaptable to exchange supply 


QUICK REFERENCE DATA 


Line voltage at l|j ne = 15 mA 

V LN 

typ. 


4,35 

V 

Line current operating range 

*line 

10 

to 

140 

mA 

Supply current 






power down input LOW 

'cc 

typ. 


1 

mA 

power down input HIGH 

'cc 

typ. 


50 

ma 

Voltage amplification range microphone amplifier 






TEA1060 

Ayd 

44 

to 

60 

dB 

TEA1061 

Ayd 

30 

to 

46 

dB 

receiving amplifier 

Ayd 

17 

to 

39 

dB 

Amplification control range 

AA vd 

typ. 


6 

dB 

Exchange supply voltage range 

v exch 

24 

to 

60 

V 

Exchange feeding bridge resistance range 

^exch 

400 

to 

1000 

n 

Operating ambient temperature range 

^amb 

-25 

to 

+ 75 

°C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102A). 
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V EE REG AGC STAB 


Fig. 1 Block diagram. The blocks marked "dB” are attenuators. The block 
in thè TEA1061. 
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Versatile telephone transmission circuits 
with dialler interface 


TEA1060 

TEA1061 


_ J V 

PINNING 






1 

LN 

positive line terminal 





2 

GASI 

gain adjustment; transmitting 
amplifier 


LN [7[ 

U 

_ 

3 

GAS2 

gain adjustment; transmitting 


18| SLPE 



amplifier 


GASI QT 


~TT| AGC 

4 

QR- 

inverti ng output; receiving amplifier 


GAS 2 QT 


lèi R EG 

5 

GR + 

non-inverting output, receiving amplifier 


qr - [T[ 


ls] v cc 

6 

GAR 

gain adjustment; receiving 
amplifier 


QR+ [T 

TEA1060 
TEA1061 

IT] MUTE 

7 

MIC — 

inverting microphone input 


GAR [IT 


U| DTMF 

8 

MIC + 

non-inverting microphone input 


MIC- [T[ 


1T| PD 

9 

STAB 

current stabilizer 


MIC+ [T[ 


~n~| IR 

10 

< 

m 

m 

negative line terminal 


STAB [T[ 


lo] V EE 

11 

IR 

receiving amplifier input 



12 

PD 

power-down input 

I- 

< 


7Z86746.1 


13 

DTMF 

dual-tone multi-frequency input 

o 

111 




14 

MUTE 

mute input 

-J 

Fiq. 2 Pinning diagram. 



CL 




15 

Vcc 

positive supply decoupling 

< 

CO 




16 

REG 

voltage regulator decoupling 

h- 

Z 




17 

AGC 

automatic gain control input 

HI 

£ 

CL 

O 




18 

SLPE 

slope (d.c. resistance) adjustment 

u 

> 

LU 

Q 

FUNCTIONAL DESCRIPTION 





Supply: V cc , LN, SLPE, REG and STAB 

The circuit and its peripheral circuits usually are supplied from thè telephone line. The Circuit develops 
its own supply voltage at Vqq and regulates its voltage drop. The supply voltage Vqq may also be used 
to supply external peripheral circuits, e.g. dialiing and control circuits. 

The supply has to be decoupled by connecting a smoothing capacitor between Vqq and Ve e»' thè 
internai voltage regulator has to be decoupled by a capacitor from REG to Ve E- An internai current 
stabi!izer is set by a resistor of 3,6 k£2 between STAB and Vee- 

The d.c. current flowing into thè set is determined by thè exchange supply voltage V exc h, thè feeding 
bridge resistance R eX ch' thè d.c. resistance of thè subscriber line Rime anc * thè d.c. v °ltage on thè 
subscriberset (see Fig. 3). 

If thè line current l(i ne exceeds thè current l^c + 0,5 mA required by thè circuit itself Occ ^ 1 nnA), 
plus thè current lp required by thè peripheral circuits connected to Vqq, then thè voltage regulator 
diverts thè excess current via LN. 

The voltage regulator adjusts thè average voltage on LN to: 

V LN = v ref + 'SLPE x R9 = V re f + (l|j ne “ >CC ~ 0,5.10“ 3 - lp) x R9. 

V re f being an internally generated temperature compensated reference voltage of 4,1 V and R9 being an 
extema! resistor connected between SLPE and Vee- Under normalconditions IsLPE ^ lcc + 0 f 5 mA+ lp. 
The static behaviour of thè circuit then equals a 4,1 V voltage regulator diode with an internai resistance 
R9. In thè audio-frequency range thè dynamic impedance equals RI. 
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TEA1061 




J 

FUNCTIONAL DESCRIPTION (continued) 

The current lp available from Vcc for supplying peripheral circuits depends on extemal components, 
and on thè line current. Figure 4 shows this current for Vqc = 3 V min., this being thè minimum supply 
voltage for most CMOS circuits including a diode voltage drop for an enable diode. If MUTE is LOW thè 
available current is further reduced when thè receiving amplifier is driven. 

Microphone inputs MIC + and MIC— and gain adjustment pins GASI and GAS2 
The TE Al 060 and TE Al 061 have symmetrical microphone inputs. 

The TEA1060 is intended for low-sensitivity, low-impedance dynamic or magnetic microphones. Its 
input impedance is 2 x 4 k£l and its voltage amplification is typ. 52 dB. 

The TEA1061 is intended for a piezoelectric microphone or an electret microphone with built-in FET 
source follower. Its input impedance is 2 x 20 k£l and its voltage amplification is typ. 38 dB. 

The arrangements with thè microphone types mentioned are shown in Fig. 5. 

The amplification of thè microphone amplifier in both types can be adjusted over a range of ± 8 dB to 
suit thè sensitivity of thè transducer used. The amplification is proportional to external resistor R7 
connected between GASI and GAS2. 

An external capacitor C6 of 100 pF between GASI and SLPE is required to ensure stability. A larger 
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with thè 
time Constant R7 x C6. 

Mute input MUTE 

A HIGH level at MUTE enables thè DTMF input and inhibits thè microphone inputs and thè receiving 
amplifier, a LOW level or an open Circuit does thè reverse. Switching thè mute input will cause negligible 
clicks at thè telephone outputs and on thè line. 

Dual-tone multi-frequency input DTMF 

When thè DTMF input is enabled, dialling tones may be sent onto thè line. The voltage amplification 
from DTMF to LINI is typ. 26 dB and varies with R7 in thè same way as thè amplification of thè 
microphone amplifier. The signalling tones can be heard in thè earpiece at a low level (confidence tone). 

Receiving amplifier: IR, QR +, OR— and GAR 

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output QR + 
and an inverting output QR—. These outputs may be used for single-ended or for differential drive, 
depending on thè sensitivity and type of earpiece used (see Fig. 6). Amplification from IR to QR + is 
typ. 25 dB. This will be sufficient for low-impedance magnetic or dynamic earpieces; these are suited 
for single-ended drive. By using both outputs (differential drive) thè amplification is increased by 6 dB. 
This makes differential drive possible, which is required for high-impedance dynamic, magnetic and 
piezoelectric earpieces with load impedances exceeding 450 £2. 

The output voltage of thè receiving amplifier is specified for continuous-wave drive. The maximum 
output voltage will be higher under speech conditions, where thè ratio of peak and r.m.s. value is higher. 

The amplification of thè receiving amplifier can be adjusted over a range of ± 8 dB to suit thè 
sensitivity of thè transducer used. The amplification is proportional to external resistor R4 connected 
from GAR to QR +. 

Two external capacitors C4 = 100 pF and C6 = 10 x C4 = 1 nF are necessary to ensure stability. A 
larger value of C4 may be chosen to obtain a first-order, low-pass filter. The "cut-off" frequency 
corresponds with thè time Constant R4 x C4. 
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DEVELOPMENT SAMPLE DATA 



Automatic gain control input AGC 

Automatic line loss compensation will be obtained by connecting a resistor R6 form AGC to Vee* 

This automatic gain control varies thè amplification of thè microphone amplifier and thè receiving 
amplifier in accordance with thè d.c. line current. The control range is 6 dB. This corresponds with a 
line length of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistance of 176 12/km 
and an average attenuation of 1,2 dB/km. 

Resistor R6 should be chosen in accordance with thè exchange supply voltage and its feeding bridge 
resistance {see Fig. 7 and Table 1}. Different values of R6 give thè same ratio of line currents for begin 
and end of thè control range. 

If automatic line loss compensation is not required AGC may be left open. The amplìfiers then all give 
their maximum amplification as specified. 

Power-down input PD 

During pulse dialling or register recali (timed loop break) thè telephone line is interrupted, as a conse- 
quence it provides no supply for thè transmission circuit. These gaps have to be bridged by thè charge 
in thè smoothing capacitor CI. The requirements on this capacitor are relaxed by applying a HIGH 
level to thè PD input, which reduces thè supply current from typ. 1 mA to typ. 50 pA. 

A HIGH level at PD further disconnects thè capacitor at REG, with thè effect that thè circuit's 
impedance equals a 4,2 V voltage regulator diode with an internai resistance equal to R9. This results 
in rectangular current waveforms in pulse dialling and register recali. 

When this facility is not required PD may be left open. 

Side-tone suppression 

Suppression of thè transmitted signal in thè earpiece is obtained by thè anti-side-tone network consisting 
of R2, R3, R8 and Z^g) (see Fig. 10). Maximum compensation is obtained when Z^ a \ik equals thè line 
impedance Z[j ne as seen by thè set (scale factor k = Rg/Ri )• 

In practice Z|j ne varies strongly with line length and cable type; consequently an average value has to 
be chosen for Z^gj. The suppression further depends on thè accuracy with which Zb a j equals thè line 
average line impedance. 

The anti-side-tone network attenuates thè signal from thè line. With R8 = 390 £2 and R9 = 20 £2 thè 
attenuation is 32 dB. The attenuation is nearly fiat over thè audio-frequency range. 
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J V 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Positive line voltage 

V|_N 

max. 


13,2 

V 

Line current 






average 

hine{AV) 

max. 


140 

mA 

non-repetitive (t max = 100 hours) 

*line(S) 

max. 


250 

mA 

non-repetitive peak {t max = 1 ms) 

lline(SM) 

max. 


1 

A 

Voltage on all other pins 

V 

max. 

Vcc 

+ 0,7 

V 


-V 

max. 


0,7 

V 

Total power dissipation 

p tot 

max. 


640 

mW 

Storage temperature range 

T stg 

-40 

to 

+ 125 

°C 

Operating ambient temperature range 

**"amb 

-25 

to 

+ 75 

OC 


CHARACTERISTICS 


l[j ne = 10 to 140 mA; V^e = 0 V; f = 800 Hz; T am b = 25 °C; unless otherwise specified. 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Supply: LINI and Vqc (pins 1 and 15) 






Voltage drop over circuit 
at l|ine = 5 mA 

Vln 

— 

4,15 

— 

V 

at I|jn 0 ~ 15 mA 

Vln 

4,15 

4,35 

4,55 

V 

at l[irjg = 100 mA 

V LN 

- 

6,0 

7 

V 

Variation with temperature at l|j ne = 15 mA 

av ln /at 

-4 

-2 

0 

mV/K 

Supply current 

atV CC = 2,8 V;PD= LOW 

'cc 

— 

0,96 

1,25 

mA 

at V cc = 2,8 V; PD = HIGH 

>CC 

- 

50 

- 

m a 

Microphone inputs MIC + and MIC— 






Input impedance 

TEA1060 

i z isl 

_ 

4 

_ 

k£l 

TEA1061 

l z isl 


20 

- 

k £2 

Standard deviation on input impedance 

a 

- 

12 

- 

% 

Common-mode rejection ratio; TEA1060 

k CMR 

- 

t.b.f. 

- 

dB 

Voltage amplification at 

11 ine = 15 mA; R7 = 68 k£2 

TEA1060 

\d 

51 

52 

53 

dB 

TE A1061 

Ayd 

37 

38 

39 

dB 

Variation with frequency 
at f = 300 to 3400 Hz 

AA vd /Af 

_ 

± 0,2 

_ 

dB 

Variation with temperature at 

l|j ne ~ 50 mA, T am b — 25 to + 75 oc 

AA vd /AT 


±0,5 

- 

dB 
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DEVELOPMENT SAMPLE DATA 


Versatile telephone transmìssion circuìts 
with dialler interface 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Dual-tone multi-frequency input DTMF 

Input impedance 

l z isl 


20 


k fi 

Standard deviation on input impedance 

a 

- 

12 

- 

% 

Voltage amplification 

at l|j ne = 15 mA; R7 = 68 k£2 

A vd 

25 

26 

27 

dB 

Variation with frequency 
at f = 300 to 3400 Hz 

AA vd /Af 


±0,2 

— 

dB 

Variation with temperature at 

• line = 50 mA; Tgprjb = —25 to + 75 °C 

AA vd /AT 

- 

±0,5 

- 

dB 

Gain adjustment pins GASI and GAS2 

Amplification variation with R7, 
transmitting amplifier 

AA vd 

-8 


+ 8 

dB 

Transmitting amplifier output LN 

Output voltage at l|j ne = 15 mA; 

^tot = 2% 

^LN(rms) 

1,4 

2,3 


V 

^tot = 1 0% 

^LN(rms) 

- 

2,6 

- 

V 

Noise output voltage 

at l|j ne = 15 mA; R7 = 68 k£2; 
psophometrically weighted (P53 curve) 

^no(rms) 


-70 

_ 

dBmp 

Receiving amplifier input IR 

Input impedance 

) z isl 

- 

20 

- 

k fi 

Receiving amplifier outputs QR + and QR— 

Output impedance; single-ended 

l 2 Osl 


4 


fi 

Voltage amplification 

at l|j ne = 15 mA; R4 = 100 kfl; 
single-ended; R|_ = 300 

A vd 

24 

25 

26 

dB 

differential; R|_ = 600 U 

A vd 

30 

31 

32 

dB 

Variation with frequency, 
at f = 300 to 3400 Hz 

AA vd /Af 

_ 

±0,2 

_ 

dB 

Variation with temperature at 

l|ine = 50 mA; = —25 to +75 °C 

AA vd /AT 

_ 

±0,5 

_ 

dB 

Output voltage at l p = 0; d tot = 2%; sine-wave drive 
single-ended; R |_ = 150 Ò, 

^o(rms) 

0,3 

0,38 

— 

V 

single-ended; R(_ = 450 fi 

v o(rms) 

0,4 

0,52 

- 

V 

differential; C L = 47 nF+ R L = 10012;f = 3400 Hz 

Vo(rms) 

0,8 

1,0 

- 

V 

Noise output voltage 

at bine = 15 mA; R4 = 100 k fi; 
psophometrically weighted (P53 curve) 
single-ended; R |_ = 300 fi 

^no(rms) 


50 


MV 

differential; R|_ = 600 fi 

^no(rms) 

- 

100 

- 

MV 




unni 
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DEVE LOPMENT SAMPLE DATA 


Versatile telephone transmission circuits 
with dialler interface 


TEA1060 

TEA1061 



7ZQ6754.2 


Fig. 3 Supply arrangement. 



3 V CC (V) 4 


Fig. 4 Maximum current lp available from V^c for external (peripheral) circuitry with Vqc > 3 V. 
Curve "a" is valid when thè receiving amplifier is not driven or when MUTE = HIGH, curve "b" is valid 
when MUTE = LOW and thè receiving amplifier is driven, V 0 ( rms ) =150 mV, R(_ = 150 £2. 
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TEA1060 

TEA1061 







M1C + 


MIC — 


Fig. 5 Alternative microphone arrangement*. (a) magnetic or dynamic microphone, TE Al 060. The 
resistor marked (1) may be connected to lower thè terminating impedance. (b) eiectret microphone, 
TE Al 061. (c) piezoelectric microphone, TEA1061. 



Fig. 6 Alternative receiver arrangements. (a) dynamic telephone with less than 450 £2 impedance. 

(b) dynamic telephone with more than 450 £2 impedance. (c} magnetic telephone. The resistor marked 
(1) may be connected to obtain an appropriate acoustic frequency characteristic. (d) piezoelectric tele¬ 
phone. The resistor masked (2) is required to increase thè phase margin. 
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DEVELOPMENT SAMPLE DATA 


Versatile telephone transmission circuits 
with dialler interface 


TEA1060 

TEA1061 


y v 



Fig. 7 Variation of amplification with line current, with R6 as a parameter. 


Table 1. Values of resistor R6 for optimum line loss compensation, for various usuai values of exchange 
supply voltage V exc h and exchange feeding bridge resistance R e xch- 





^exch 




400 

600 

800 

1000 




R6 (k«) 



24 

61,9 

48,7 

X 

X 

^exch (V) 

36 

100 

78,7 

68 

60,4 

48 

140 

110 

93,1 

82 


60 

X 

X 

120 

102 
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Fig. 8 Test Circuit for defining voltage amplification of MIC+, MIC- and DTMF inputs. Voltage ampli- 
fication is defined as: A vc j = 20 log |V 0 /Vj|. For measuring thè amplification from MIC+ and MIC— thè 
MUTE input should be LOW or open, for measuring thè DTMF input MUTE should be FIIGH. Inputs 
not under test should be open. 



Fig. 9 Test Circuit for defining voltage amplification of thè receiving amplifier. Voltage amplification 
is defined as: A vc j = 20 log |V 0 /Vil. 
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Versatile telephone transmission circuìts 
with dialler interface 
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Fig. 11 Typical applications of thè TE Al 060 or TE Al 061 (simplified). 

(a) DTMF set with a CMOS DTMF diaiIing circuii. The dashed lines show an optional flash (register 
recali by tìmed loop break). 

(b) Pulse dia!'set with one of thè PCD3320 family of CMOS interrupted current-loop dialling circuits. 

(c) Dual-standard (pulse and DTMF) feature phone with thè PCD3340 CMOS telephone controller and 
thè PCD3312 CMOS DTMF generator with I 2 C bus. 














DEVELOPMENT SAMPLE DATA 


Versatile telephone transmission circuits 
with dialter interface 


TEA1060 

TEA1061 


18-LEAD DUAL IN-LINE; PLASTIG (SOT-102A) 




Dimensions in mm 


-(J)- Positiona! accuracy. 

® Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 

(3) Index may be horizontal as shown, 
or vertical. 


SOLDERING 
See next page. 
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SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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DEVELOPMENT SAMPLE DATA 

This information is derived from development samples 
made avallable for evaluation. It does not necessarily 
imply that thè device will go into regular production. 




TEA1062 

TEA1063 


VERSATILE TELEPHONE TRANSM ISSION CIRCUITS 


GENERAL DESCRIPTION 

The TEA1062 and TEA1063 are bipolar integrated circuits performing all speech and line interface 
functions required in fuily electronic telephone sets. The devices can be installed in thè handset to 
facilitate two-wire connection to thè diai and control circuits mounted in thè base of thè telephone set. 

Features 

• Voltage regulator with adjustable static resistance 

• Symmetrical low-impedance inputs for dynamic and magnetic microphones (TEA1062) 

• Symmetrical high-impedance inputs for piezoelectric microphone (TEA1063) 

• Asymmetrìcal high-impedance input for electret microphone {TEA1063) 

• Receiving amplifier for magnetic, dynamic or piezoelectric earpieces 

• Large amplification setting range on all amplifiers 

• Line loss compensation facility, line current dependent 

• Gain control adaptable to exchange supply 

GUICK REFERENCE DATA 


Line voltage at l|j ne = 15 mA 

V LN 

typ. 3,75 V 

Line current operating range 

* line 

10 to 140 mA 

Supply current 

•cc 

typ. 1 mA 

Voltage amplification range 



microphone amplifier 



TEA1062 

A v d 

44 to 60 dB 

TE Al 063 

Ayd 

30 to 46 dB 

receiving amplifier 

Avd 

17 to 39 dB 

Amplification control range 

AA vc j 

typ. 6 dB 

Exchange supply voltage range 

Vexch 

24 to 60 V 

Exchange feeding bridge resistance range 

Rexch 

400 to 1000 a 

Operating ambient temperature range 

Tamb 

-25 to + 75 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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TEA1062 

TEA1063 



Fig. 1 Block diagram. The block marked "dB" is an attenuator which is present only in thè TEA1063. 


PINIMING 






1 

LN 

positive line terminal 

LN 

IT 

U je] 

SLPE 

2 

GASI 

gain adjustment; transmitting amplifier 

GASI 

Z 

Z 

AGC 

3 

GAS2 

gain adjustment; transmitting amplifier 

GAS2 

Z 

Z 

REG 

4 

QR— 

inverting output; receiving amplifier 





5 

QR + 

non-inverting output; receiving amplifier 

QR- 

nr 

ITI 

^CC 





1.. 

TEA1062 - 1 

TEA1063 1 


6 

GAR 

gain adjustment; receiving amplifier 

QR + 

IZ 

Z 

n.c. 

7 

MIC— 

inverting microphone input 

GAR 

z 

Z 

IR 

8 

MIC+ 

non-inverting microphone input 

MIC- 

IZ 

Z 

V EE 

9 

STAB 

current stabilizer 

MIC + 

z 

I] 

STAB 

10 

< 

m 

m 

negative line terminal 



7Z87254 


11 

IR 

receiving amplifier input 





12 

n.c. 

not connected 

Fig. 2 

Pinning diagrai 

m. 

13 

vcc 

positive supply decoupling 





14 

REG 

voltage regulator decoupling 





15 

AGC 

automatic gain control input 





16 

SLPE 

slope (d.c. resistance) adjustment 
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FUNCTIONAL DESCRIPTION 
Supply: Vcc, LN, SLPE, REG and STAB 

The circuit and its associated diai and control circuits usually are supplied from thè telephone line. The 
Circuit develops its own supply voltage at Vqq and regulates its voltage drop. The supply voftage Vqq 
may also be applied to a FET source follower to be used as an impedance converter for an electret 
microphone. 

The supply has to be decoupled by connecting a smoothing capacitor between Vqc and Veeì thè 
internai voltage regulator has to be decoupled by a capacitor from REG to Vee- An internai current 
stabilizer is set by a resistor of 3,6 k £1 between STAB and Vee- 

The d.c. current flowing into thè set is determined by thè exchange supply voltage V exc h, thè feeding 
bridge resistance R eX ch' the d - c * resistance of thè subscriber line R|j ne and thè d.c. voltage on thè 
subscriber set (see Fig. 3). 

If the line current l|j ne exceeds the current Iqc required by the circuit itself, i.e. about 1 mA, then the 
voltage regulator diverts the excess current via LN. 

The voltage regulator adjusts the average voltage on LN to: 

Vlj\] = V re f + 1[_N x = V re f + 0|i ne — Iqc^ x 

V re f being an internally generated temperature compensated reference voltage of 3,45 V and R9 being 
an external resistor connected between SLPE and Vee- Under normal conditions l|_|\] ' IcC- The 
static behaviour of the circuit then equals a 3,45 V voltage regulator diode with an internai resistance 
R9. In the audio frequency range the dynamic impedance equals RI. 

Microphone inputs MIC+ and MIC— and gain adjustment pins GASI and GAS2 
The TEA1062 and TEA1063 have differential microphone inputs. 

The TEA1062 is intended for low-sensitivity low-impedance dynamic or magnetic microphones. Its 
input impedance is 2 x 4 k£2 and its voltage amplification is typ. 52 dB, 

The TEA1063 is intended for a piezoelectric microphone or an electret microphone with built-in FET 
source follower. Its input impedance is 2 x 20 k£2 and its voltage amplification is typ. 38 dB. 

The arrangements with the microphone types mentioned are shown in Fig. 4. 

The amplification of the microphone amplifier in both types can be adjusted over a range of ± 8 dB to 
suit the sensitivity of the transducer used. The amplification is proportiònal to external resistor R7 
connected between GASI and GAS2. 

An external capacitor C6 of 100 pF between GASI and SLPE is required to ensure stability. A larger 
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with the 
time Constant R7 x C6. 

Receiving amplifier: IR, QR+, GR— and GAR 

The receiving amplifier has one input IR and two complementary outputs, a non-inverting output 
QR+ and an inverting output GR—. These outputs may be used for single-ended or for differential 
drive, depending on the sensitivity and type of earpiece used (see Fig. 5). Amplification from IR to 
QR+ is typ. 25 dB. This will be sufficient for low-impedance magnetic or dynamic earpieces; these are 
suited for single-ended drive. By using both outputs (differential drive) the amplification is increased 
by 6 dB. This makes differential drive possible for high-impedance dynamic, magnetic and piezoelectric 
earpieces with load impedances exceeding 180 Ti. 

The output voltage of the receiving amplifier is specified for continuous-wave drive. The maximum 
output voltage will be higher under speech conditions, wherethe ratio of peak and r.m.s. value ishigher. 
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FUNCTIONAL DESCRIPTION (continued) 

The amplification of thè receiving amplifier can be adjusted over a range of ± 8 dB to suit thesensitivity 
of thè transducer used. The amplification is proportional to external resistor R4 connected from GAR 
to QR+. 

An external capacitor C4 of 100 pF between GR + and GAR is required to ensure stability. A larger 
value may be chosen to obtain a first-order low-pass filter. The cut-off frequency corresponds with thè 
time Constant R4 x C4. 

Automatic gain control input AGC 

Automatic line loss compensation will be obtained by connecting a resistor R6 from AGC to V^. 

This automatic gain control varies thè amplification of thè microphone amplifier and thè receiving 
amplifier in accordance with thè d.c. line current. The control range is 6 dB. This corresponds with a 
line length of 5 km for a 0,5 mm diameter copper twisted-pair cable with a d.c. resistanceof 176 £2/km 
and an average attenuation of 1,2 dB/km. 

Resistor R6 should be chosen in accordance with thè exchange supply voltage and its feeding bridge 
resistance (see Fig. 6 and Table 1). Different values of R6 give thè same ratio of line currents for begin 
and end of thè control range. 

If automatic line loss compensation is not required, AGC may be left open. The amplifiers then all give 
their maximum amplification as specified. 

Side-tone suppression 

Suppression of thè transmitted signal in thè earpiece is obtained by thè anti-side-tone network 
consisting of R2, R3, R8 and Z\^ a \ (see Fig. 9). Maximum compensation is obtained when Zb a | equals 
thè line impedance Z|j ne as seen by thè set. 

In practice Z|j ne varies strongly with line length and cable type; consequently an average value has to 
be chosen for Z^ a \. The suppression further depends on thè accuracy with which Z^i approaches thè 
average line impedance. 

The anti-side-tone network attenuates thè signal from thè line. With R8 = 620 £2 and R9 = 20 £2, thè 
attenuation is 29,1 dB. The attenuation is fiat over thè audio frequency range. 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Positive line supply voltage 

Line current 

V LN 

max. 

15 

V 

average 

hine(AV) 

max. 

140 

mA 

non-repetitive (t max = 100 hours) 

hine(S) 

max. 

250 

mA 

non-repetitive peak (t max = 1 ms) 

hine(SM) 

max. 

1 

A 

Voltage on all other pins 

V 

max. 

Vcc + 0,7 

V 


-V 

max. 

0,7 

V 

Total power dissipation 

^tot 

max. 

640 

mW 

Storage temperature range 

T stg 

- 

-40 to + 125 

°C 

Operating ambient temperature range 

"*"amb 

- 

-25 to +75 

°C 
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Versatile telephone transmission circuits 


TEA1062 

TEA1063 




CHARACTERISTICS 

l|j ne = 10 to 140 mA; VEE = 0V;f = 800 Hz; T amd = 25 °C; unless otherwise specified 


parameter 

symboi 

min. 

typ. 

max. 

unit 

Supply: LN and Vqq (pins 1 and 15) 

Voltale drop over circuit 
at l| ìne = 5 mA 

V LN 


3,55 


V 

at l|j ne = 15 mA 

V LN 

3,55 

3,75 

3,95 

V 

at l|j ne = 100 mA 

VLN 

- 

5,4 

6,2 

V 

Variation with temperature 

av ln /at 

-2 

0 

+ 2 

mV/K 

Supply current at Vqq = 2,8 V 

! cc 

- 

0,96 

1,25 

mA 

Microphone inputs MIC+ and MIC— 

Input impedance 

TEA1062 

l z isl 


4 


kn 

TEA1063 

' Z is 1 

- 

20 

- 

k n 

Standard deviation on input impedance 

0 

- 

12 

- 

% 

Common-mode rejection ratio; TEA1062 

k CMR 

- 

t.b.f. 

- 

dB 

Voltage amplification 

at iline = 15 nnA; R7 = 68 kH 

TEA1062 

Ayd 

51 

52 

53 

dB 

TEA1063 

Ayd 

37 

38 

39 

dB 

Variation with frequency 
at f = 300 to 3400 Hz 

AA vd /Af 

_ 

± 0,2 

_ 

i 

dB | 

Variation with temperature at 

'line = 50 mA; T amd = -25 to + 75 °C 

AA vd /AT 

- 

± 0,5 

- 

dB 

Gain adjustment pins GASI and GAS2 

Amplification variation with R7, 
transmitting amplifier 

AA vd 

-8 


+ 8 

dB 

Transmitting amplifier output LN 

Output voltage at l|[ ne = 15 mA; 

d tot = 2% 

^LN(rms) 

1,2 

1,8 


V 

d tot = 10% 

v LN(rms) 

- 

2,1 

- 

V 

Noise output voltage 

at 'line = 15 mA; R7 = 68 k SI; 
psophometrically weighted (P53 curve) 

v no(rms) 

_ 

-70 

_ 

dBmp 

Receiving amplifier input IR 

Input impedance 

l z is' 

- 

20 


k£l 
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TEA1063 


J V_ 

CHARACTERISTICS (continued) 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Receiving amplifier outputs QR+ and QR— 
Output impedance; single-ended 

l z osl 


15 


12 

Voltage amplification 

at 1 jj ne = 15 mA; R4 = 100 k!2; 
single-ended; R[_ = 150 12 

Avd 

24 

25 

26 

dB 

differential; R l = 450 12 

Avd 

30 

31 

32 

dB 

Variation with frequency 
at f = 300 to 3400 Hz 

AA vd /Af 

— 

±0,2 

_ 

dB 

Variation with temperature at 

1 |i ne = 50 mA; T am b = —25 to + 75 °C 

AA vd /AT 

— 

±0,5 

— 

dB 

Output voltage 

at d tot = 2%; sine-wave drive 
single-ended; R|_ = 150 12 

v o(rms) 

0,25 

0,3 


V 

differential; R|_ = 450 12 

v o(rms) 

0,45 

0,55 

- 

V 

differential; C|_ = 47 nF;f = 3400 Hz 

v o(rms) 

0,6 

0,75 

- 

V 

Noise output voltage 

at bine = 15 mA; R4 = 100 k!2; 
psophometrically weighted (P53 curve) 
single-ended; R|_ = 150 12 

^no(rms) 


50 


M v 

differential; R[_ = 450 12 

^no(rms) 

- 

100 

- 

mV 

Gain adjustment pin GAR 

Amplification variation with R4, 
receiving amplifier 

AA vd 

-8 


+ 8 

dB 

Automatic gain control input AGC 

Amplification control range 

—AA vc j 


6 


dB 

Highest line current for maximum 
amplification at R6 = 100 k!2 

1 line 

_ 

23 

— 

mA 

Lowest line current for minimum 
amplification at R6 = 100 k!2 

Mine 


58 

- 

mA 
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7Z87255 


Fig. 3 Supply arrangement. 



(a) (b) (c) 


Fig. 4 Alternative microphone arrangements: (a) magnetic or dynamic microphone, TEA1062 (thè 
resistor marked (1) may be connected to lower thè terminating impedance); (b) electret microphone, 
TEA1063; (c) piezoelectric microphone, TEA1063. 



(a) (b) (c) (d) 


Fig. 5 Alternative receiver arrangements: (a) dynamic telephone with less than 180 £2 impedance; 

(b) dynamic telephone with more than 180 £2 impedance; (c) magnetic telephone (thè resistor marked 
(1) may be connected to obtain an appropriate acoustic frequency characteristic); (d) piezoelectric 
telephone. 



mmi 




TEA1062 

TEA1063 



Fig, 6 Variation of amplification with line current, with R6 as a parameter. 


Table 1 Values of resistor R6 for optimum line loss compensation, for common values of exchange 
supply voltage V exc h and exchange feeding bridge resistance R e xch- 


R exch 

400 I 600 800 1000 


R6 (kft) 


^exch 36 




a r 
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7287257 


Fig. 7 Test Circuit for defining voltage amplification of MIC+, MIC— inputs. Voltage amplification is 
defined as: A vc j = 20 log I V 0 /Vj [. I nputs not under test should be open Circuit. 


RI 



7Z37258 


Fig. 8 Test circuit for defining voltage amplification of thè receiving amplifier. Voltage amplification 
is defined as: A vc j = 20 log |V 0 /Vj |. 
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APPLICATION INFORMATION 



7Z87259 


Fig. 9 Typical application of thè TEA1062 or TEA1063, shown here with a piezoelectric earpiece. 
Resistor RIO lìmits thè current into thè Circuit during line transients. Voltage limitation resulting from 
transients depends on thè dialling System and is not indicated. 


APPLICATION INFORMATION SUPPLIED ON REQUEST 
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DEVELOPMENT SAMPLE DATA 



PULSE DIALLER CIRCUIT 



(a) 


DTMF DIALLER CIRCUIT 



(b) 

Fig. 10 Typical application (simplified) of thè TEA1062 or TEA1063: (a) basic puise diai set with one 
of thè PCD3320 family of C-MOS interrupted current-loop diailing circuits; (b) basic DTMF set with 
TEA 1043/TE Al 044 bipolar DTMF dialler. 















seating piane 


TEA1062 

TEA1063 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 




top view 


-(J)- Positional accuracy. 

(M) Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 


(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 


3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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DEVELOPMENT SAMPLE DATA 

This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that thè device will go into regular production. 




TEA1046 


DTMF/SPEECH TRANSMISSION INTEGRATED CIRCUIT 
FOR TELEPHONE APPLICATIONS 


This integrateci Circuit is a dual-tone multi-frequency (DTMF) generator and a speech transmission 
Circuit on a single chip. It supplies frequency combinations in accordance with CCITT recommendations 
for use in push-button telephones. It can be operated with a single contact keyboard or via a direct 
interface with a microcomputer. I 2 L technology allows digitai and analogue functions to be implement- 
ed on thè same chip. 

The speech-transmission part incorporates microphone and telephone amplifiers, anti-sidetone and line 
adaption. The microphone inputs, suitable for different types of transducers, are symmetrical to ailow 
long cable connections with good immunity against radio-frequency interferences. 

The logie inputs contain an interface Circuit to guarantee well defined States and on and off resistance 
of thè keyboard contaets, 

The Circuit features: 

— stabilized DTMF levels to be set externally 

— wide operating range of line current and temperature 

— no individuai DTMF level adjustments required 

— microcomputer compatible logie inputs 

— gain setting for microphone and receiver amplifiers 

— internally generated electronic muting 

— low spreads on amplifier gains 

— low number of external components 


GUICK REFERENCE DATA 


Line voltage 

V L 

typ. 

4,8 V 

Line current 

'L 

10 to 120 mA 

Adjustable dynamic resistance 

Ri 

600 to 

900 n 

Microphone signal amplification 

a m 

typ. 

50 dB 

Telephone signal amplification 

At 

typ. 

20 dB 

DTMF tone levels (adjustable) 
lower frequency 

V LG 

max. 

—6 dBm 

higher frequency 

V HG 

max. 

—4 dBm 

Operating temperature range 

Tamb 

—25 to + 85 °C 


PACKAGE OUTLINES 

TEA1046P : 24-lead DIL, plastic (SOT-101). 

TEA1046D: 24-lead DIL, ceramic (SOT-94). 
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7Z89981.A 


Fig. 1 Functional block diagram. 
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DEVELOPMENT SAMPLE DATA 


DTMF/speech transmission integrateci citcuit 


TEA1046 



7Z87300 


ose 

COL 4 

COL 3 

COL 2 

COLI 

R0W1 

TLS 

ROW2 

ROW3 

ROW4 

MIC2 

MICI 


Fig. 2 Pinning diagram. 


PINNING 


1 

VL 

positive line-voltage 

2 

VN1 

negative line-voltage 

3 

VS 

voltage stabilizer filter 

4 

TI 

telephone amplifier input 

5 

TO 

telephone amplifier output 

6 

i.c. 

internally connected 

7 

ZI 

impedance setting input 

8 

AT 

anti-sidetone output 

9 

F2 

second filter 

10 

FI 

first filter 

11 

VN2 

negative line voltage 

12 

VR 

reference voltage output 

13 

MICI 

microphone input (pos.) 

14 

MIC2 

microphone input (neg.) 

15 

ROW4 

row input 941 Flz/BCD input 

16 

ROW3 

row input 852 Hz/BCD input 

17 

ROW2 

row input 770 Hz/BCD input 

18 

TLS 

DTMF level setting 

19 

ROW1 

row input 697 Hz/BCD input 

20 

COLI 

column input 1209 Hz/mute input 

21 

COL2 

column input 1336 Hz/mute input 

22 

COL3 

column input 1477 Hz/enable input 

23 

COL4 

column input 1633 Hz/mute input 

24 

ose 

oscillator input 


FUNCTIONAL DESCRIPTION 
Voltage regulator (Fig. 3) 

Different line lengths and feeding bridge resistances of thè exchange cause a large line current range to 
supply thìs circuit. As all functions on this chip are working within a total current of 10 mA, thè rest of 
thè line current is shunted by thè voltage regulator circuit. It regulates thè voltage drop over thè circuit 
on a nominai level of 4,8 V. 

The capacitor connected to input VS provides a low-pass filter function to avoid influence of thè audio 
signals on thè line. 

The static behaviour of thè voltage regulator is expressed by: 

V L = V 0 + (IL — h) R 13 


where V 0 = 4,8 V at T a = 25 °C and R13 = 5£2, lj = 10 mA. 

The dynamic impedance of thè regulator is equivalent to a resistor in series with a simulated inductor: 


Z r f co ) “ R gq + j co Lgq 

where R eq = R13 = 5 £7 

L eq *5 H (C\/S = 68 A*F). 






lumi 


TEA1046 



L VS 68pF 

Fig. 3 Voltage regulator principle. 


By connecting a resistor parai lei to RI 2 thè d.c. level {V j_) can be decreased. A resistor parai lei C\/s 
increases thè leve! (see Fig. 3). Ali this with respect to limited values. The shunt regulator contains a 
thyristor which short-circuits RI2 for a short period during thè switch-on time. This reduces thè over- 
shoot voltage to only 1 V above thè level set by thè reguiator. 

Active output stage 

The amplifier consists of a voltage to current converter with a class-A output stage. Because of thè 
feedback from thè line to thè input thè Circuit acts as a dynamic resistance ( R a ). This resistance can be 
adjusted by thè external resistor R Z | and thè value can be found by: 

R a = 8,93 x R Z | (£2) 

The total dynamic resistance Rj equals R a parallel with thè resistance Rp of all other circuits parts, 
which value is approximately 7 k£2. 

With R Z | = 75 n, R a = 670 a and Rj = 610 12. 

For R Z | = 12012, R a = 1070 12 and Rj = 900 fì. 


Mìcrophone amplifier 

Pins 13 and 14 respectively are thè non-inverting and inverting inputs for thè microphone. The purely 
symmetrical inputs are suitable for low ohmic dynamic or magnetic capsules. The input impedance 
equals 4 k£2. The voltage amplification from microphone input to pin 1 (VL) is 50 dB and if a lower 
gain is required thè attenuation for a series resistor R(y]g will be: 



Fig. 4 Symmetrical microphone connection. Resistor R[y|p may be used to lower thè microphone 
termination resistance. 
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DTMF/speech transmission integrateci Circuit 


TEA1046 


The microphone amplifier also has an excellent behaviour for connection of an electret microphone 
with built in FET-source follower. In this condition pin 14 is decoupled for a.c. and thè amplifier is 
driven at pin 13. The input impedance in this asymmetrical mode is 22 k£2. If attenuation of thè 
amplification is required thè value of R|VIA IS gìven by: 



Telephone amplifier and anti-sidetone network 

This amplifier is a non-inverting fixed feedback amplifier with a class-A output stage. The gain is fixed 
and measures 20 dB from pin 4 (TI) to pin 5 (TO). The output is intended to drive capsules Zy of 
nom. 350 f2 . For Zy smaller than 350 £2 thè maximum output voltage swing is determined by thè bias 
current of 3,5 mA and Zy. For Zy greater than 350 £2 thè maximum voltage swing is determined 
internally. The received line signal is attenuated by thè anti-sidetone network and can be adjusted by 
RAT- "*"he amplification from thè line to thè telephone output is given by: 


Ay =10 


r at 

r at + z s 


Z T 

Z T + Rq 


(see Fig. 14) 


Zg is thè impedance of thè anti-sidetone network 

Zy is thè capsule impedance 

Rq is thè amplifier output resistance 

Optimum side-tone suppression is obtained as Zg ( R/\i, Ra 2 an d Ca) ec l ua * s 


Z S =K 


Z L x R| 
Z L + R i 


Z|_ = line terminating impedance 

Rj = output stage impedance // passive circuit impedance 
K =237 

In thè application of Fig. 14 thè network is optimized for 5 km of twisted copper wire (00,5 mm) cable 
with a d.c. resistance of 176 £2/km. The side-tone suppression in thè range from 0 — 10 km is at least 
10 dB compared with thè case when no compensation is applied. 
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Keyboard inputs 

Inputs for thè logie control are compatible with different types of keyboard. Using a keyboard, tone 
combinations are generated: 

— by connecting one of row inputs to one of thè column inputs by means of a single switch of thè matrix. 

— or by applying a dual contact keyboard having its common row contact tied to ground and thè 
common column contact tied to VR. 

An anti-bounce Circuit eliminates thè switch bounce for up to 2 ms. Two key roll-over is provided by 
blocking other inputs as soon as one key is pressed. Single tones can be generated if thè column input is 
connected to VR or thè row input to ground. The inputs for thè keyboard connections can be used for 
direct connection to a microcomputer. If thè column inputs are interconnected and made HIGH (= VR) 
thè row inputs are changed to another mode, allowing thè Circuit to be driven by 4-bit data plus an 
enable signal. In this mode, it is also possible to connect a separate mute enable signal on inputs COLI, 

2 and 4 and a tone enable input on COL3. 


Truth table microcomputer mode 


row 

column 

tones 

Hz 

Symbol 

mute 

1 

2 

3 

4 

1, 2, 4 

3 

H 

H 

H 

H 

L 

L 

- 

- 

off 

X 

X 

X 

X 

H 

L 

- 

- 

on 

H 

H 

H 

H 

H 

H 

697/1209 

1 

on 

H 

H 

H 

L 

H 

H 

697/1336 

2 

on 

H 

H 

L 

H 

H 

H 

697/1477 

3 

on 

H 

H 

L 

L 

H 

H 

697/1633 

A 

on 

H 

L 

H 

H 

H 

H 

770/1209 

4 

on 

H 

L 

H 

L 

H 

H 

770/1336 

5 

on 

H 

L 

L 

H 

H 

H 

770/1477 

6 

on 

H 

L 

L 

L 

H 

H 

770/1633 

B 

on 

L 

H 

H 

H 

H 

H 

852/1209 

7 

on 

L 

H 

H 

L 

H 

H 

852/1336 

8 

on 

L 

H 

L 

H 

H 

H 

852/1477 

9 

on 

L 

H 

L 

L 

H 

H 

852/1633 

C 

on 

L 

L 

H 

H 

H 

H 

941/1209 

* 

on 

L 

L 

H 

L 

H 

H 

941/1336 

0 

on 

L 

L 

L 

H 

H 

H 

941/1477 

# 

on 

L 

L 

L 

L 

H 

H 

941/1633 

D 

on 
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DTM F/speech transmission integrateci Circuit 


TEA1046 



J V 


ROW 1, 
ROW2. 
ROW 3. 
or 

ROW4 


xzzxzzxzzx 


COLI 
COL 2 
COL3 
and 
COL 4 


J \_/-V 


LINE 

SIGNAL 


«jir 

SPEECH DTMF SPEECH 




Fig. 6 Microcomputer mode. 

All column inputs interconnected. 


(a) 

Fig. 7 Tone/speech waveform in circuit 
diagram Fig. 6. 


< 

h- 

< 

Q 


> 

LU 

o 



Fig. 8 Microcomputer mode. 
Column inputs COLI, 2 and 3 
interconnected. 


ROW 1. 
ROW2, 
ROW 3. 
or 

ROW4 

COLI 
COL 2 
and 
COL 4 


X 

X 


X 


COL 3 


nzxxDc 

v_ 

_v 


sigiai. ' v V JV -^ , |j , jj' 


-s 


f|||—\rAv^ 


7Z91000.A 


(b) 

Fig. 9 Tone/speech waveform in circuit 
diagram Fig. 8. 



ROWÌ 

ROW2 

R0W3 

ROW 4 

COL 3 

COLI,2.4 

LINE 

SIGNAL 



SPEECH DTMF SII.. SPEECH 
7ZP7296 


Fig. 10 Waveform tones 697/1336 Hz (diai 1 ing number 2), 
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iiiiiii 


TEA1046 




Dia! tone generator 

The crystal oscillator frequency is twelve or nine times thè clock frequency i.e. 4,782 720 MHz or 
3,579 545 MHz (mask option). The CCITT recommends that thè tones should be within 1,5% of thè 
specified frequencies. Many authorìties however require a closer tolerance. The application using a 
crystal of 4,78 MHz gives a maximum dìviding error of 0,11% whilst for an application with a 3,58 MHz 
crystal thè error is 0,25% maximum. 

The output from thè dividers for thè higher and thè lower frequency tones are symmetrical square-wave 
pulses which contain considerable odd-numbered harmonics. The lower order odd numbered harmonics 
(llth and less) are eliminated by synthesising thè tone frequencies as crude stepped sinewave approxima- 
tions. Each half cycle of thè tone waveform comprises seven discrete amplitudes for thè higher frequency 
tone. Each ampiitude increment is generated by switching on and off an individuai current source for 
thè duration of each step of thè sinewave. The frequency of thè tones is varied by changing thè duration 
of each step. This circuit allows thè connecting of two low-pass first order filters to pins 9 and 10 if 
CEPT 203 recommendations have to be achieved. 

The second filter is also used for filtering thè microphone signal. If lower requirements for thè distortion 
can be applied thè filter at pin 10 can be deleted. In that case thè filter at pin 9 must have a lower 
cut-off frequency (1800 Hz) to achieve a correct pre-emphasis since thè roll-off of thè filters is 
compensated internally. 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply current 

! P 

max. 

150 

mA 

Surge current (t p < 250 jus) 

>S 

max. 

850 

mA 

Operating ambient temperature range 

T"amb 

-25 

to +85 

°C 

Storage temperature range 

T stg 

-55 

to +125 

°C 

Junction temperature 

Ti 

max. 

150 

°C 


CHARACTERISTICS 

T am b “ 25 °C; I [_ = 15 mA, unless otherwise specified. See also Fig. 11. 


description 

symboi 

min. 

typ. 

max. 

unit 

Supply 

Line voltage d.c. 






I L = 15 mA 

Vl 

4,5 

4,8 

5,1 

V 

11_ = 50 mA 

Vl 

4,7 

5,0 

5,3 

V 

1 L = 100 mA 

v l 

5,0 

5,4 

6,5 

V 

Temperature coefficient 

TC 

- 

-8 

- 

mV/K 

Line current range 

il 

10 

- 

120 

mA 

Stabilized voltage (pin 3) 






11_ = 15 mA 

v s 

- 

3,3 

- 

V 

11_ = 100 mA 

V S 

- 

3,8 

- 

V 

Reference voltage (pin 12) 

Vr 

- 

1,0 

- 

V 
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DEVELOPMENT SAMPLE DATA 


DTM F/speech transmission integrateci Circuit 


TEA1046 


descrìption 

Symbol 

min. 

typ. 

max. 

unit 

Microphone 

Input resistance (symmetrical) 

Rj 13-14 


4 


k£2 

Input resistance (asymmetrical) 

Rj 13 

- 

22 

- 

k£2 

Voltage amplification 
f = 800 Hz; R L = 60012 

a m 

48 

50 

52 

dB 

Temperature coefficient 

1 1 _ = 50 mA; Tgmk = —5 to +45 °C 

TC 


t.b.f. 


dB 

Common mode rejection ratio 

CMRR 

60 

- 

- 

dB 

Distortion at V|_ = 3 dBm 

dt 

- 

2 

- 

% 

Noise output voltage 

Z|_ = 600 £2; psophometrically weighted 
(P53 curve) 

v I\IO 


-70 


dBmp 

Amplification reduction 
during dialiing 

AA M- 

- 

70 

- 

dB 

Anti-sidetone 






Voltage amplification, microphone to 
anti-sidetone output (Rat = 3,9 k£2) 

a AT 

- 

25,8 

- 

dB 

Transmitter output stage 

Dynamic resistance setting range 

Ri 

600 


900 

£2 

Variation over line current 

Rj = 600 £2 

AZ 0 

_ 

100 

_ 

£2 

Balance return loss from 300 up to 3400 Hz 
at 600 £2 (R Zj = 75 £2, C L = 10 nF) 

BRL 

20 

_ 

_ 

dB 

at 900 £2 (R ZI = 120 £2, C L = 30nF) 

BRL 

20 

- 

- 

dB 

Telephone amplifier 

Voltage amplification 

Ry = 350 £2 

a t 

18 

20 

22 

dB 

Amplification variation 
f = 300 to 3400 Hz 

AAj/f 

_ 

0 


dB 

Amplification variation 

T = -5 to +45 °C 

AA T /T 

_ 

0 

— 

dB 

Output voltage swing (d t = 10%) 

V o(p-p) 

- 

1300 

- 

mV 

Output impedance 

Zo 

- 

5 

10 

£2 

Input impedance 

Zi 

- 

100 

- 

k£2 

Output distortion 
level < -7 dBV 

d o 

_ 

2 

_ 

% 

Output noise voltage psophometrically 
weighted (P53 curve) 

^no (rms) 

_ 

_ 

500 

MV 

Bias current 

'm 

3 

3,5 

4 

mA 
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CHARACTERISTICS (continued) 


description 

Symbol 

min. 

typ. 

max. 

unit 

DTMF generator 

Tone frequencies 






low tones {row inputs) 


697, 

770, 

852, 941 

Hz 

high tones (column inputs) 


1209, 1336, 

1477, 1633 

Hz 

Dividing error 






crystal frequency = 4,78 MHz 

Afd 

-0,04 

- 

+ 0,11 

% 

crystal frequency = 3,58 MHz 

Afd 

-0,25 

- 

-0,05 

% 

Tone output level 

1 L >10 mA 






lower tones 

v L g 

- 

-11 

- 

dBm 

higher tones 

V HG 

- 

-9 

- 

dBm 

Tone output level 
!|_> 12 mA 






lower tones 

v L g 

-11 

- 

-6 

dBm 

higher tones 

V HG 

-9 

- 

-4 

dBm 

Tolerance on output level 






over temp. and current range 

o 

> 

<1 

-2 

- 

2 

dB 

Pre-emphasis higher tones 






over temp. and current range 

AV HG 

1,3 

2 

2,7 

dB 

Tone delay 






after key actuation 

td 

- 

10 

- 

ps 

Switch delay time speech/mute 






after key release 

t d 

- 

10 


MS 

Switch bounce elimination 

*sb 

- 

2 

- 

ms 

Keyboard inputs 






Contact off resistance 

R Koff 

250 

- 

- 

kH 

Contact on resistance 

^Kon 

- 

- 

10 

ktt 

Lower frequency inputs (ROW1,2, 3, 4) 






voltage LOW 

V|L 

- 

0,7 

t.b.f. 

V 

voltage HIGH 

V| H 

t.b.f. 

1,7 

- 

V 

current (d.c.) at V| l 

'IL 

- 

20 

1000 

M A 

current (d.c.) at V|h 

'IH 

- 

- 

- 

ma 

Higher frequency inputs (COLI, 2, 3, 4} 






voltage LOW 

V|L 

- 

0,3 

t.b.f. 

V 

voltage HIGH 

V|H 

t.b.f. 

1,0 

- 

V 

current (d.c.) at V| |_ 

'IL 

- 

- 

- 

ma 

current (d.c.) at V j|_| 

'IH 

— 

20 

1000 

ma 
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TEA1046 


24-LEAD DUAL IN-LINE; PLASTIC (SOT-IOIA) 




SOLDERING 
See next page. 






DEVELOPMENT SAMPLE DATA 


DTMF/speech transmission integrateci Circuit 


TEA1046 




SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis- 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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TEA1046 


24-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-94) 




-(J) Positional accuracy. 

(m) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 










TCA980G 


J V 


MICROPHONE AMPLIFIER 


GENERAL DESCRIPTION 

The TCA980G is a bipolar integrateci microphone amplifier. It is primarily intended for use with low- 
impedance microphones in telephone systems. The output of thè amplifier is 210 V/kPa when used 
with a microphone having an impedance of 200 £1 and a sensitivity of 10 mV/kPa. 

A capsule assembly containing thè TCA980G, a low-impedance microphone and a 220 nF capacitor 
can directiy replace a carbon microphone. The circuit is intended to be supplied from thè telephone 
line, thè line current may be of either polarity. 


QUICK REFERENCE DATA 


Supply current range 

± 1 LN2 

10 to 100 

mA 

Supply voltage drop at ± 1 [_[yj2 = 10 mA 

IV |_N 1— v LN2l 

typ. 

4,75 

V 

Voltage amplification at ± 11_|\|2 = 30 mA 

^vd 

typ. 

220 


at ± 1 j_[\]2 = 10 mA 

^vd 

min. 160 


Output impedance at ± 11_[\]2 = 30 mA 

l z od 1 

typ. 

150 

a 

Operating ambient temperature range 

"!"amb 

—35 to + 75 

OC 


PACKAGE OUTLINE 
9-lead SI L; plastic (SOT-110B). 
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Microphone amplifier 


TCA980G 


J V 



7Z80283 

Fig. 2 Pinning diagram. 


PINNING 


1 

LIMI 

line terminal 1 

2 

n.c. 

not connected 

3 

LN2 

line terminal 2 

4 

n.c. 

not connected 

5 

n.c. 

not connected 

6 

n.c. 

not connected 

7 

MIC 

microphone input 

8 

n.c. 

not connected 

9 

< 

m 

m 

reference 


FUNCTIONAL DESCRIPTION 

At its line terminals LN1 and LN2 thè TCA980G is compatible with a classical carbon microphone. 
The Circuit then is supplied from thè telephone line and produces its own supply voltage, irrespective of 
thè direction of line current flow. The output voltage is produced across thè same line terminals 
LIMI and LN2. The circuit is well stabilized with thè result that circuit properties such as gain and d.c. 
voltage drop vary little with line current. 

RATINGS 

Limiting values in accordance with thè Absolute Maximum System (1EC 134) 


Supply current, LN1 and LN2 
d.c. 

non-repetitive peak 

± 'ln 

± 1 LN(SM) 

max. 100 mA 

max. 100 mA a.c. super- 
imposed on 100 mA d.c. 

Input current, d.c. 

* 1 M1C 

max. 100 juA 

Total power dissipation 

Ptot 

see Fig. 3 

Storage temperature range 

T stg 

-55 to +125 °C 

Operating ambient temperature range 

Tamb 

—35 to + 75 OC 



PHILIPS 




^ February 1983 


143 



TCA980G 




CHARACTERISTICS 

± l|_N2 = 10 to 60 mA; T am ^ = 25 °C unless otherwise specified. 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Supply 

Supply voltage drop 
at ± 11_(\|2 = 10 mA 

l v LN1 - v LN2l 

3,5 

4,75 

5,75 

V 

at ± 11_|\]2 = 30 mA 

ÌVlNI - v LN2l 

4,45 

- 

6,75 

V 

at ± 1 (_[\j2 = 60 mA 

IVlNI “ v LN2l 

5,0 

- 

7,8 

V 

Gain 

Voltage amplification at f = 2 kHz; 

T amb = 25 °C;see Fig. 4; 
at ± 1 = 10 mA 

^vd 

160 


260 


at ± 1 |_[\J2 = 30 mA 

Avd 

190 

220 

260 


Variation of voltage amplification with 
temperature for T am b = -20 to + 55 °C 

AA vc j/ Ayd 

- 

- 

10 

% 

Variation of voltage amplification with 
frequency for f = 0,3 to 2 kHz 

AA VC | 

- 

1 

3 

dB 

Output 

Output voltage swing, clipped, 
at ± 1 [_[\]2 -10 mA 

v LN1-LN2{p-p) 

2,6 



V 

at ± 1 [_j\)2 = 30 mA 

v LN1-LN2(p-p) 

3,5 

- 

- 

V 

at ± I ln 2 = 60 mA 

v LN1-LN2(p-p) 

2,6 

- 

- 

V 

A.C. output voltage at f = 2 kHz; 
d-tot = 3%; 

at ± 1 ln 2 = 10 mA 

v LN1-LN2(rms) 

1 



V 

at ± 1 LN2 = 30 mA 

V LIMI -LN2(rms) 

1,35 

- 

- 

V 

at ± | l|\j 2 = 60 mA 

v LNM_N2(rms) 

- 

1,5 

- 

V 

Noise output voltage at B = 0,3 to 4 kHz 

^n(rms) 

- 

- 

1,3 

mV 

Output impedance at f = 2 kHz; 

± 1 |_f\j 2 = 30 mA 

l z od 1 

- 

150 

- 

n 
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Microphone amplifier 


TCA980G 





T amb( 


Fig. 3 Power derating curve. 



Fig. 4 Test circuit for voltage gain. 



Fig. 5 Typical application of thè TCA980G. 

At pins LN1 and LN2, thè IC is compatible with 
a carbon microphone in a classical subscriber set. 
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seating piane 


9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110B) 



Dimensions in mm 


^ Positional accuracy. 

© Maximum Material Condition. 

A Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

B Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 
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TBA915G 


J V 


AUDIO AMPLIFIER 


TheTBA915G is a bipolar integrateci a.f. amplifier intended for small communication receivers, where 
low battery drain is of paramount importance. The maximum output power is 850 mW and thè zero- 
signal supply current is only 2 mA (typ.). The circuit can be squefched to a stand-by current of typ. 
0,4 mA, 


GUICK REFERENCE DATA 


Supply voltage range 

v cc 


3,5 to 15 V 


Supply current at Vqc = 12 V 





squelched 

>cc 

typ. 

0,4 mA 


no signal 

'cc 

typ. 

2 mA 

— 

P 0 = 500 mW 

'cc 

typ. 

72 mA 

= 

Input signal for P 0 = 500 mW 

^i(rms) 

typ. 

10 mV 


Input impedance, single-ended 

l z isl 

typ. 

9 kn 


Output power at d to t = 2,5% 

Po 

typ. 

500 mW 


Operating ambient temperature range 

Pamb 

—20 to +80 °C 



PACKAGE OUTLINE 
9-!ead SIL; plastic (SOT-110B). 
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TBA915G 

y 



RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply voltage, d.c. 

V CC 

max. 

17 

V 

Supply current 

'cc 

max. 

350 

mA 

Bias current into RX 

'RX 

max. 

5 

mA 

Input voltage, differential, 1 + and 1— inputs 

IV| dì 

max. 

5 

V 

Input current, 1 + and 1— inputs 

'1 

max. 

0,5 

mA 

Input current, SQ input 

'SQ 

max. 

1 

mA 


-'SQ 

max. 

10 

ma 

Output voltage 

Vq 

max. 

17 

V 

Output current 

±'q 

max. 

350 

mA 

Total power dissipation 

Ptot 

max. 

900 

mW 

Storage temperature range 

T stg 

—55 to 

+ 125 

°C 

Operating ambient temperature range 

T"amb 

-20 to 

+ 80 

oc 


CHARACTERISTICS 

Vcc = 12 V; = 0 V; T am b = 25 °C; measured in test Circuit Fig. 3; unless otherwise specified 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Supply V C c 

Supply current 
squelched 

'cc 


0,4 

0,6 

mA 

quiescent 

'cc 

- 

2 

3,7 

mA 

P 0 = 500 mW 

'cc 

- 

72 


mA 

Variation of quiescent supply current 
with supply voltage 

Alcc/AVcc 

_ 

0,06 

_ 

mA/V 

Thermal resistance 

^th j-a 

- 

50 

- 

K/W 

RX 

Bias current into RX 

'rx 

25 

_ 

75 

MA 

Inputs 1 + and 1— 

Input voltage for P 0 = 500 mW 

v i(rms) 


10 

15 

mV 

Input impedance, single-ended 

l z isl 

- 

9 

- 


Open-loop differential voltage amplification 

A v d 

- 

60 

- 

dB 

Squelch input SQ 

Input current HIGH (circuit squelched) 
at 1 rx = 25 to 75 /uA 

'SQH 

10 



juA 

Input voltage HIGH at IsQH = 10 mA 

V SQH 

- 

0,65 

- 

V 

Input voltage LOW (circuit on) 

VsQL 

- 

- 

0,4 

V 

Output Q 

Total distortion at P 0 = 500 mW 

^tot 


2,5 

5 

% 

Signal-to-noise ratio at P Q = 500 mW; 

RS = 600 ft, f = 300 Hz to 6 kHz 

S/N 

- 

72 

- 

dB 
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Audio amplìfier 


TBA915G 


J V 



Fig. 3 Test Circuit. 


APPLICATION INFORMATION 



Fig. 4 Typical application of thè TBA915G. The frequency range is 185 Hz to 5,2 kHz; thè lower 
frequency limit is determined by thè time constants |zj s | x CI, R2 x C2 and R3 x C3 and thè upper 
frequency limit by R4 x C4. The closed-loop gain is 39,5 dB with a stability margin greater than 18 dB 
which is determined by R5 x C5 and R6 x C6. The arrangement produces an output voltage and 
output power at 1 kHz which are (typical): 

v o(rms) = I' 24 V, P 0 = 30 mW at V C c = 5 V and d tot = 5% 
v o(rms) = 17 V, P 0 = 56 mW at V cc = 6,8 V and d tot - 0,25% 
v o(rms) = v ' p o = 72 mW at V CC = 6,8 v and d tot = 5% 
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9-LEAD SINGLE IN-LINE; PLASTIC (SOT-IIOA) 




















PCD3320 


_yv_ 

C-MOS INTERRUPTED CURRENT-LOOP DIALUNG CIRCUIT 


The PCD3320 is a single chip silicon-gate C-MOS integrateci Circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 jliA. 

• Low static standby current; typ. 1 juA. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• All inputs with pull-up/pull-down (exceptCE). 

• 23-digit capacity for redial operation. 

• Circuit reset for line power breaks; > 160 ms. 

• Dialiing pulse frequency: 10 Hz. 

• Test pulse frequency: 932 Hz. 

• Hold facility for lengthening thè inter-digit period. 

• Memory overflow possibility (with internally disabled redial). 

• All inputs are internally protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTLINES 

PCD3320P : 18-lead DIL; plastic (SOT-102G). 

PCD3320D: 18-lead DIL;ceramic (SOT-133). 
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PCD3320 




V DD 

m 

U 

18 

HOLD 

DP 

Gl 


GE 

Y4 

MI 

L 


16 

Y3 

MI 

E 


GÈ 

Y2 

F01 

\L 

PCD3320 

GÈ 

Y1 

M3 

L 


GÈ 

X3 

CE 

[I 


GE 

X2 

OSC IN 

[I 


TT 

XI 

OSC OUT 

Gl 


lo" 

< 

co 

co 


7Z83 263.1 

Fig. 1 Pinning diagram. 


PINNING 

1 

V DD 

10 

V SS 

Inputs 

5 

F01 

7 

CE 

11 

XI 

12 

X2 

13 

X3 

14 

Y1 

15 

Y2 

16 

Y3 

17 

Y4 

18 

HOLD 


positive supply 
negative supply 


thè dialling pulse frequency is defined by thè logie state of this input 
Chip Enable; used to initialize thè System; to select between thè operational 
mode and thè static standby mode; to handle line power breaks. 

column keyboard inputs with pull-down on chip 


row keyboard inputs with pull-up on chip 


interrupts dialling after completion of thè current digit or immediately 
following an inter-digit pause (tjcj); further keyboard data will be accepted 


Outputs 

2 DP 

3 MI 

4 MI 

6 M3 


Dialling Pulse; drive of thè external line switching transistor or relay 
Muting; normally used for muting during thè dialling sequence 
inverted output of MI 

AND function, wìth DP and MI as input, for direct drive of a switching 
transistor for dialling pulses and muting. 


Oscillator 

8 OSC IN 

9 OSC OUT 


input and output of thè on-chip oscillator 
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C-MOS interrupted current-loop dialling Circuit 


PCD3320 


J V 


ose IN ose OUT F01 



CE 


HOLD 


MI 

MI 

M3 


V DD 


V 


SS 


Fig. 2 Block diagram. 

FUNCTIONAL DESCRIPTION {see also Fig. 2) 

Clock oscillator (OSC IN, OSC OUT) 

ThetimebaseforthePCD3320isacrystal controlledon-chip oscillator which is completed only by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set by input F01 to provide one of two chip System 
clocks; thè 'normal' clock frequency (F01 = LOW) and thè test frequency (F01 = HIGH). 

Alternatively, thè OSC IN input may be driven from an external clock signal. 
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PCD3320 


J V 


Chip Enable (CE) 

The CE input is used to initialize thè chip System. 

CE = LOW provides thè static standby condition. In this mode thè clock oscillator is off and internai 
registers are ciamped reset with thè exception of thè WRITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input is taken to a LOW level for more than thè time t rc j (see Figs 5 and 6 and timing data) 
an internai reset pulse will be generated at thè end of thè t rc j period. The System is then in thè static 
standby mode. Short CE pulses of < t rc j will not affect thè operation of thè Circuit. No reset pulses are 
then produced. 

Debouncing keyboard entries 

The column keyboard inputs to thè integrated Circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as 
shown in Fig. 3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is 
decoded into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to 
one row input or, when one column input is set HIGH and one row input is set LOW. Any other input 
combinations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for tour or five clock 
pulse periods (entry period t e ). The next keyboard entry will not be accepted until thè previously 
closed contact has been open for three or four clock pulse periods. The one clock pulse period of 
uncertainty in thè debouncing process arises because keyboard entries are not detected until thè 
trailing edge of thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored, As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC represents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, 
automatic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next 
telephone cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by one. 
If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored in thè 
RAM are sequentially recalled and converted into correctly timed dialiing pulses at output DP. During 
redial no keyboard entry will be accepted and stored in thè RAM. But, when all in thè RAM stored 
numbers have been pulsed out, new keyboard entry will be accepted, stored in thè RAM and converted 
into correctly timed dialiing pulses. 
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STANDBY MODE DIALLING MODE STANDBY MODE 
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Fig. 5 Timing diagram showing clock start-up, keyboard entry debouncing 
and thè effect of interrupting thè supply to CE during thè transmission of 
dialiing pulses. 
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Dialling sequence 

The dialling sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 ms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (t^) later, a prepulse with a duration of ten clock pulse periods (t^) appears at outputs 
MI and M3, This prepulse ensures that, if a polarized muting relay with two stable positions is used, it 
switches to thè de-muted position so that thè circuit is then in thè conversation mode whilst thè 
subscriber awaits thè dialling tone. When thè first digit of thè required number is entered at thè 
keyboard, data entry period t e commences. 

• The supply to thè integrated circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to Vqd and CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vqq and CE isthen maintained via thè 
muting circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjd) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation 
only), thè RAC addresses thè RAM and thè first keycode is loaded into thè register of thè output 
counter which generates thè appropriate number of correctly-timed dialling pulses at outputs DP and 
M3. When thè digit has been pulsed out, M2 goes LOW, thè RAC is incremented by one and thè 
procedure repeats until thè WAC and RAC contents are equal (all digits pulsed out). Output MI then 
goes LOW, thè circuit assumes thè conversation mode. The circuit reverts to thè static standby mode 
if CE goes LOW for more than thè reset delay time (t rc | = 1,6 dialling pulse periods) at any tìme 
during thè conversation or dialling mode (e.g. because thè handset is replaced). CE remains LOW 
although Vqq is maintained by a back-up supply (e.g. because an external diode isolates CE from thè 
back-up supply connected to VddT The RAM retains its contents for subsequent automatic redialling 
as long as thè back-up supply maintains Vqq above Vqdq = 1,8 V. 
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MODE STANDBY 
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Fig. 7 Timing diagram for initiating thè dialling mode with Vpp and CE initially suppiied via thè 
cradle contacts in series with a common contact on thè keyboard. See Fig. 6 for pulse timings after 
point A. M2 is an internai signal. 
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Hold function 

As shown in Fig. 8, thè hold function allows thè interval between consecutive pulsed digits to be 
prolonged under thè control of external equipment. When thè HOLD input is set HIGH, thè dialling 
pulse-train is interrupted as soon as M2 goes LOW to signal that thè current digit has been pulsed out. 
In thè hold condition, further keyboard entries will be accepted, debounced, decoded and stored in 
that RAM. Nofurtherkeycodes will be read from thè RAM and converted into dialling pulses on M3 
and DP until thè HOLD input is set LOW again and an inter-digit pause has elapsed. 



— M3 

n n n_ i 

1 1 

U 


V DD > v DDO 

CE = HIGH 

| start of tjj 
delayed until 
HOLD = 
LOW 

. tjd . 



DIALLING CON VE RSATION DIALLING 

MODE MODE MODE 


7Z79974 


Fig. 8 Timing diagram showing thè effect of activating thè HOLD input during thè transmission of 
dialling pulses. M2 isan internai signal. 
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RATINGS 


Limiting values in accordance with thè Absolute 

Maximum System (IEC 134) 



Supply voltage 

V DD 

—0,3 to 8 

V 

Voltage on any pin 

V| v ss - 

-0,3 to Vpp + 0,3 

V 

Operating ambient temperature range 

Tamb 

-25 to +70 

°C 

Storage temperature range 

T stg 

-55 to + 125 

°C 


CHARACTERISTICS 

Vqd = ^ V; Vgs = 0 V; crystal parameters: f osc = 3,58 MHz, Rsmax = 100 £2 (note3); T am ^ = 25 °C; 
unless otherwise specified 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

Q 

a 

> 

2,5 

3 

6 

V 

lT 

Standby supply voltage 
(note 1 ) 

v DDO 

1,8 

— 

6 

V 

j Tamb 25 to + 70 °C 

Operating supply current 

■dd 

- 

40 

- 

juA 

CE = HIGH; notes2, 3 


■dd 

- 

50 

100 

juA 

| CE = HIGH;V DD = 6V; 

1 notes 2, 3 

Standby supply current 

■ddo 

- 

1 

5 

juA 

CE = LOW; note 2 


■ddo 

- 

- 

2 

ma 

I Vpp = 1,8 V 

1 1"amb = — 25 to + 70 °C 

Input voltage LOW 

Input voltage HIGH 

V|L 

V|H 

0,7 Vpp 

_ 

0,3 Vpp 


j 1,8 V V D d < 6 V 

Input leakage current; CE 
LOW 

-l|L 

_ 

„ 

50 

nA 

CE = LOW 

HIGH 

■ih 

- 

- 

50 

nA 

CE = HIGH 

Pull-down input current 

F01, HOLD 

■ih 

: 30 

100 

300 

nA 

< 

ii 

< 

D 

O 

Matrix keyboard operation 







Keyboard current 

lK 

- 

10 

- 

juA 

| X connected to Y, 
i CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

a 

contact ON; note 4 

Keyboard 'OFF' resistance 

Other keyboard operation 

r koff 

i 

— 

— 

MQ. 

contact OFF; note 4 

Input current for X n 'ON' 

'ih 

- 

- 

30 


V| = 1,5 to 3 V 

Input current for Y n 'ON' 

-'IL 

10 

- 

- 

ma 

V| = 0 to 2,5 V 

Input current Y n 

-Il 

- 

- 

0,7 

mA 

V| = V SS 

Output sink current 

! ol 

0,7 

1,5 

3,2 

mA 

V O L = 0,5 V 

Output source current 

-'oh 

0,65 

1,3 

2,7 

mA 

V 0 H “ 2,5 V 


Notes 

1. Vqqq = V only for redial. 

2. All other inputs and outputs open. 


V# 


3. Stray capacitance between pins 8 and 9 < 3 pF. 

4. Guarantees correct keyboard operation. 
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TIMING DATA I 

Vpp = ^ V; Vgg = 0 V; crystal parameters: f osc = 3,58 MHz; Rsmax = 100 



Symbol 

min. typ. max. 

conditions 

Clock start-up time 

l on 

— 4 — ms 

Figs 6, 7; note 1 

Initial data entry time 




<D 

+ 

c 

$ 

II 

t i min 
*i max 

— 18 — ms 

— 4 — ms 

F01 = LOW 1 -, 

F01 = HIGH J F ' 9 ' 7 


TIMING DATA II (exact values) 

V DD = 2,5 to 6 V; V ss = 0 V; f osc = 3,58 MHz 




syrnbol 

F01 - LOW 
(dialling) 

F01 = HIGH 
(test ing) 


conditions 


Dialling pulse frequency 

f DP 

10,13 

932,2 

Hz 

note 2 


Diai 1 ing pulse period; 1/fpp 

t DP 

98,7 

1,073 

ms 

Figs 6, 7 


Prepulse duration; 1/3 x Tpp 

td 

33 

0,358 

ms 

Figs 6, 7 


Inter-digit pause; 8 x Tpp 

tid 

790 

8,58 

ms 

Figs 6, 7 


Break time; 3/5 x Tpp 

tb 

59,2 

0,644 

ms 

Fig.6 

HZ 

Make time; 2/5 x Tpp 

tm 

39,5 

0,429 

ms 

Fig.6 


Debounce time 
min. 4/30 x Tpp 

te min 

13,2 

0,143 

ms 

Fig.5 


max.; 1/6 x Tpp 

t e max 

16,5 

0,179 

ms 

Fig.5 


Reset delay time; 1,6 x Tpp 

t rd 

158 

1,7 

ms 

Figs 5, 6,7 


Notes 

1. Stray capacitance between pins 8 and 9 < 3 P F. 

2. Exactly 10 Hz and 920 Hz respectively when a 3,5328 MHz crystal is used. 
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Fig. 9 Standby supply current as a 
function of standby supply voltage. 



Fig. 10 Operating supply current as a 
function of operating supply voltage. 



Fig. 11 Pull-down input current as a Fig. 12 Pull-down input current as a 

function of input voltage at Vqq = 3 V. function of supply voltage at V| = Vqd. 
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TYPICAL CURVES (continued) 



Fig. 13 Keyboard current as a 
function of supply voltage; 
X-pins connected to Y-pins. 



Fig. 14 Keyboard input characteristics 
at "*"amb = 25 °C. 



Fig. 15 Output (N-channel) sink Fig. 16 Output (P-channel) source 

characteristics for MI, MI, M3and DP. characteristics for MI, MI, M3 and DP. 


Curves for Figs 15 and 16 
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18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G) 





18 17 16 15 

- 'N 

14 13 

12 

11 10 

_ J 

12 3 4 

5 6 

7 

8 9 


uuuuuuuuU 



Positional accuracy. 

® Maximum Material Condition. 

(1) Centre-Iines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 


da 
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18-LEAD DUAL IN-LINE; CERAMIC (SOT-133) 




Dimensions in mm 


Positional accuracy. 

® Maximum Material Condition. 

(1} Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 
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Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT 


The PCD3321 is e single chip silicon-gate C-MOS integrateci Circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The PCD3321 can regenerate access pauses during redial. During thè originai entry, access pauses are 
stored either automatically or via thè keyboard. A regenerated access pause can be terminated during 
redial in three ways: automatically after a built-in time, or via thè keyboard, or with an external diai 
tone recogniser Circuit. This makes thè Circuit very suitable for redial in PABX (Private Automatic 
Branch Exchange) systems. The PCD3321 is pin to pin compatible with thè DF320 and thè MT4320 
(however, including additional functions). 

The Circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 fxA. 

• Low static standby current; typ. 1 ^A. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• 23-digit capacity, including access pauses, for redial operation. 

• Memory overflow possibility (with intemally disabled redial). 

• Selectable dialling pulse frequency: 10 Hz, 16 Hz and 20 Hz. 

• Test pulse frequency: 932 Hz. 

• Selectable dialling pulse mark/space ratios; 2 : 1 or 3 : 2. 

• Hold facility for lengthening thè inter-digit period. 

• Circuit reset for line power breaks;> 160 ms (10 Hz dialling pulse frequency). 

• Access pause generation automatically or via thè keyboard. 

• Access pause reset: 

automatically after 3 s (10 Hz dialling pulse frequency), 

via thè keyboard, 

with external tone recogniser. 

• All inputs with pull-up/pull-down (except CE). 

• All inputs are internaily protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTLINES 

PCD3321P: 18-iead DIL;plastic (SOT-102G). 

PCD3321D: 18-lead DIL;ceramic (SOT-133). 
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PINNING 

1 

V DD 

10 

Vss 

Inputs 

4 

M/S 

5 

F01 1 

6 

F02 J 

7 

CE 

11 

X1 1 

12 

X2 

13 

X3 J 

14 

Y1 1 

15 

Y2 | 

16 

Y3 

17 

Y4 1 

Outputs 

2 

DP 

3 

MI 


V DD 

[I 

u 

jz 

DP 

[I 


z 

MI 

Z 


z 

M/S 

Z 


z 

F01 

Z 

PCD3321 

z 

F02 

Z 


z 

CE 

Z 


z 

OSC IN 

Z 


z 

OSC OUT 

z 


z 


HOLD/APO 

Y4 

Y3 

Y2 

Y1 

X 3 

X 2 

XI 


7Z84491.1 

Fig. 1 Pinning diagram. 


positive supply 
negative supply 


Controls thè mark-to-space ratio of thè line pulses 

thè dialiing pulse frequency is defined by thè logie state of these two inputs 

Chip Enable; used to initialize thè System; to select between thè operational mode 
and thè static standby mode; to handle line power breaks 

column keyboard inputs with pull-down on chip 


row keyboard inputs with pull-up on chip 


DiaiIing Pulse; drive of thè external line switching transistor or relay 
Muting; normally used for muting during thè diai 1 ing sequence 

Input/output 

18 HOLD/APO This pin will go HIGH when an access pause code is read from thè memory during 
pulsing and will interrupt diali ing. It can also be externally controlled; it will 
interrupt diali ing after completion of thè current digit or immediately during an 
inter-digit pause (tj^); further keyboard data will be accepted. 


Oscillator 

8 OSC IN 

9 OSCOUT 


input and output of thè on-chip oscillator 
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ose IN ose OUT 


F01 


F 02 


M/S 



■ CE 


MI 


HOLD/ 

APO 


f DD 


'SS 


DP 


XI X2 X3 Y1 Y2 Y3 Y4 

Fig. 2 Block diagram. 


FUNCTIOIMAL DESCRIPTION (see also Fig. 2) 

Clock oscillator (OSC IN, OSC OUT) 

The time base for thè PCD3321 is a crystal controlled on-chip oscillator which is completed only by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set (F01 and F02) to provide one of tour chip 
System clocks; three 'normal' clock frequencies and one higher test frequency. 

Alternatively, thè OSC IN input may be driven from an external clock signal. 
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Chip Enable (CE) 

The CE input is used to initialize thè chip System. 

CE = LOW provides thè static standby condition. in this mode thè clock oscillator is off and internai 
registers are clamped reset with thè exception of thè WRITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input is taken to a LOW level for more than thè time t rc j (see Figs 5 and 6 and timing data) 
an internai reset pulse will be generated at thè end of thè t rc j period. The System is then in thè static 
standby mode. Short CE pulses of < t rc | will not affect thè operation of thè Circuit. No reset pulses are 
then produced. 

Debouncing keyboard entries 

Thecolumn keyboard inputs to thè integrated Circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as showr\ 
in Fig. 3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is decoded 
into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to one row 
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin- 
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for four or five clock pulse 
periods (entry period t e ). The next keyboard entry will not be accepted until thè previously closed 
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty 
in thè debouncing process arises because keyboard entries are not detected until thè trailing edge of 
thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored. As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC represents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, auto- 
matic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next telephone 
cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by 
one. If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored 
in thè RAM are sequentially recalled and converted into correctly timed dialiing pulses at output DP. 

If thè redial pushbutton {#) is operated again during thè redialling sequence it will be decoded as an 
Access Pause Reset. This function will be described later during thè description of thè access pause 
System of thè PCD3321. During redial no keyboard entry will be accepted and stored in thè RAM. But, 
when all in thè RAM stored numbers have been pulsed out, new keyboard entry will be accepted, 
stored at thè RAM position after thè last digit code of thè originai entry and converted into correctly 
timed diaiIing pulses. 
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★ Access pause set. 

# Redial or Access Pause Reset. 


Fig. 3 Single contact keyboard. 


common ( left open } 
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Fig. 4 Doublé contact keyboard. 



STATIC STATIC 

STANDBY MODE DIALLING MODE STANDBY MODE 


PCD3321 



diaiIing pulses. 

N.B.: CL and M2 are internai signals. 
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Dialling sequence 

The dialling sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 ms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (t^) later, a prepulse with a duration of ten clock pulse periods (tj) appears at output 
MI. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it 
switches to thè de-muted position so that thè Circuit is then in thè conversation mode whìlst thè 
subscriber awaits thè dialling tone. When thè first digit of thè required number is entered at thè 
keyboard, data entry period t e commences. 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to VpD an d CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vqd and CE is then maintained via thè 
muting Circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjd) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation 
only), thè RAC addresses thè RAM and thè first keycode is loaded into thè register of thè output 
counter which generates thè appropriate number of correctly-timed dialling pulses at output DP. 

When thè digit has been pulsed out, M2 goes LOW, thè RAC is incremented by one and thè procedure 
repeats until thè WAC and RAC contents are equal (all digits pulsed out). Output MI then goes LOW, 
thè Circuit assumes thè conversation mode. The Circuit reverts to thè static standby mode if CE goes 
LOW for more than thè reset delay time (t rc j = 1,6 dialling pulse periods) at any time during thè 
conversation or dialling mode (e.g. because thè handset is replaced). CE remains LOW although Vqq is 
maintained by a back-up supply (e.g. because an external diode isolates CE from thè back-up supply 
connected to Vdq). The RAM retains its contents for subsequent automatic redialling as long as 
thè back-up supply maintains Vqq above Vqdq = 1*8 V. 
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handset 

lifted 


9 


handset 

replaced 


V DD 


! prepulse 


i r on + l d 


KEYBOARD 
ENTRY _ 


_?_L_ 

Tie 


- > contact bounce lime + t e 


. jJtlìjleii 

! ! t b)'m 


ài 


Vqd maintained from 
back up supply 




IJIUIUILl 


RAC contents = _J 
WAC contents 


nT + t d 


for last digit of number 


Lconversation 

MODE 

(await dialling tone) 


DIALLING MODE 




CONVERSATION STATIC 

MODE STANDBY 

MODE 

* oscìllator off. 7Z8«97.1 

all registers except WAC reset. 

keyboard input inhibìted. 

number stored in RAM until Vqd < 1,8V. 


Fig. 6 Timing diagram of dialling sequence with Vqq and CE HIGH before keyboard entry (e.g. supply 
via thè cradle contacts). M2 is an internai signal. 
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handset 

[ÀI 


handset 

lifted 

\ 

T 


replaced 

1 

CRADLE 1 



1 

CONTACT_1 



-1_ 



CONVEHSATION STATIC 
MODE STANDBY 

MODE 


7ZB4498.1 


Fig. 7 Timing diagram for initiating thè dialling mode with Vqd ancJ CE initially supplied via thè 
cradle contacts in series with a common contact on thè keyboard. See Fig. 6 for pulse timings after 
point A. M2 is an internai signal. 
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Hold function 

As shown in Fig. 8, thè hold function allows thè interval between consecutive pulsed digits to be 
prolonged under thè control of external equipment. When thè HOLD/APO is set HIGH, thè diaiIing 
pulse-train is interrupted as soon as M2 goes LOW to signal that thè current digit has been pulsed out. 
In thè hold condition, further keyboard entries will be accepted, debounced, decoded and stored in 
that RAM. No further keycodes will be read from thè RAM and converted into diaiIing pulses on DP 
until thè HOLD/APO is set LOW again and an inter-digit pause has elapsed. 




start of tjq 


V DD > v DDO 

delayed until 


CE = HIGH 

HOLD/APO 

% Md 


= LOW 



DIALLING GONVERSATION DIALLING 

MODE MODE MODE 


7Z84496 


Fig. 8 Timing diagram showing thè effect of activating thè HOLD/APO during thè transmission of 
dialling pulses. M2 is an internai signal. 
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RATINGS 


Limiting values in accordance with thè Absolute 

Maximum System (IEC 134) 



Supply voltage 

V DD 

-0,3 to 8 

V 

Voltage on any pin 

v, v ss - 

-0,3 to Vqq + 0,3 

V 

Operating ambient temperature range 

T amb 

-25 to +70 

°C 

Storage temperature range 

T stg 

-55 to +125 

°C 


CHARACTERISTICS 


Vqq = 3 V; Vss = 0 V; crystal parameters: f osc = 3,58 MHz, Rsmax = 100 (note 3); T am k = 25 °C; 
unless otherwise specified. 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

V DD 

2,5 

3 

6 

V 

1 

Standby supply voltage 
(note 1 ) 

v DDO 

1,8 

- 

6 

V 

j T amb = -25to+70°C 

Operating supply current 

>DD 

- 

40 

- 

ju A 

CE = HIGH; notes 2, 3 


'dd 

- 

50 

100 

ma 

( CE = HIGH; V DD = 6 V; 

1 notes 2, 3 

Standby supply current 

'ddo 

- 

1 

5 

juA 

CE = LOW; note 2 


'ddo 

- 

- 

2 

mA 

1 V DD =1,8V 
' T amb = -25 to +70 °C 

Input voltage LOW 

Input voltage HIGH 

-I X 

> > 

0,7 V DD — 

0,3 V DD 


j 1,8V<V DD <6 V 

Input leakage current; CE 
LOW 

-l|L 

_ 

_ 

50 

nA 

CE = LOW 

HIGH 

l|H 

- 

- 

50 

nA 

CE = HIGH 

Pull-up input current 

M/S 

-‘IL 

30 

100 

300 

nA 

co 

co 

> 

II 

Pull-down input current 

F01, F02 

'IH 

30 

100 

300 

nA 

V| = Vqq 

Matrix keyboard operation 

Keyboard current 

'K 

- 

10 

- 

ma 

) X connected to Y, 

I CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

a 

contact ON; note 4 

Keyboard 'OFF' resistance 
Other keyboard operation 

r koff 

1 



w\a 

contact OFF; note 4 

Input current for X n 'ON' 

'ih 

- 

- 

30 

MA 

V| = 1,5 to 3 V 

Input current for Y n 'ON' 

-'il 

10 

- 

- 

M A 

V | = 0 to 2,5 V 

Input current Y n 

-Il 


- 

0,7 

mA 

V| = Vss 


Notes 

1- Vqqq = 1,8 V onfy for redial. 

2. All other inputs and outputs open. 



3. Stray capacitance between pins 8 and 9 < 3 pF. 

4. Guarantees correct keyboard operation. 
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CHARACTERIST1CS (continued) 



Symbol 

min. 

typ. 

max. 


conditions 

Outputs MI, DP 
sink current 

'OL 

0,7 

1,5 

3,2 

mA 

V OL = 0,5V 

source current 

-■oh 

0,65 

1,3 

2,7 

mA 

V 0H = 2,5 V 

Latch output HOLD/APO 
sink current 

■OL 

50 

130 

300 

ma 

V OL = 0,5 V 

source current 

-■oh 

45 

110 

250 

mA 

V 0H - 2,5 V 


TIMING DATA 

V DD = 2,5 to 6 V; V ss = 0 V; f osc = 3,579545 MHz 


input levels of F01 and F02 

o 

LL 

> 

LOW 

HIGH 

LOW 

HIGH 


(V S S= LOW; Vpp = HIGH) 

V F02 

LOW 

HIGH 

HIGH 

LOW 

conditions 
(note 4) 



symbol 




(test mode) 

Diai 1 ing pulse frequency 

i/Tdp 

f DP 

10,13 

15,54 

19,42 

939,2 

Hz 

note 1 

Dialling pulse period 

1/fDP 

Tdp 

98,7 

64,4 

51,5 

1,073 

ms 


Clock pulse frequency 

30 x fDp 

f CL 

303,9 

466,1 

582,6 

27965 

Hz 


Break time (note 2) 

3/5 x Tqp 

tb 

59,2 

38,6 

30,9 

0,644 

ms 

M/S = H; n.c. 

Make time (note 2) 

2/5 x Tqp 

tm 

39,5 

25,8 

20,6 

0,429 

ms 

M/S = H; n.c. 

Break time (note 3) 

2/3 x Tqp 

^b 

65,8 

42,9 

34,6 

0,715 

ms 

M/S = L 

Make time (note 3) 

1/3 x Tqp 

tm 

32,9 

21,5 

17,2 

0,358 

ms 

M/S = L 

Inter-digit pause 

8x Tqp 

t id 

790 

515 

412 

8,58 

ms 


Reset delay time 

1,6 x Tqp 

trd 

158 

103 

82,4 

1,72 

ms 


Access pause time 

32 x T Qp 

tap 

3,16 

2,06 

1,65 

0,034 

s 


Prepulse duration 

1/3 x Tqp 

*d 

33 

21,5 

17,2 

0,358 

ms 


Debounce time 
min 

4/30 x T Qp 

te min 

13,2 

8,58 

6,87 

0,143 

ms 


max. 

1/6 x Tqp 

te max 

16,5 

10,7 

8,58 

0,179 

ms 


Clock start-up time 


tontyp 

4 

- 

- 

- 

ms 

CE: V SS — 
Vqq (note 5) 

Initial data entry 
time (typ.) 

ton + *e 

ti 

18 

14 

12 

4 

ms 



Notes 

1. Exactly 10 Hz with 3,5328 MHz crostai. 

2. Mark-to-space ratio: 3:2. 

3. Mark-to-space ratio: 2:1. 

4. In thè n.c. (not connected) condition, thè input is drawn to thè appropriate state by thè internai 
pull-up/pull-down current. 

5. Stray capacitance between pins 8 and 9: < 3 pF. 
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TYPICAL CURVES (continued) 


7 7 fl fi fi fi 4 



Fig. 15 Keyboard current as a function 
of supply voltage; 

X-pins connected to Y-pins. 



V x ;V y (V) 

Fig. 16 Keyboard input characteristics 

Tamb 




Fig. 17 Output (N-channel) sink 
characteristics for MI and DP. 


Fig. 18 Output (P-channel) source 
characteristics for MI and DP. 


Curves for Figs 17 and 18 


^amb 

VdD = 3 v 

Vdd = 6 V 

-25 °C 

1 

4 

+25 °C 

2 

5 

+70 °C 

3 

6 
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18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G) 





18 17 16 15 14 13 12 11 10 




1 23456789 


top view 


uuuu uww 



Positional accuracy. 

© Maximum Material Condition. 

(!) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 
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18-LEAD DUAL IN-LINE; CERAMIC (SOT-133) 



max 


18 17 16 15 1U 13 12 11 10 


FWVWW^ 



^ Positional accuracy. 

© Maximum Material Condition. 

(1) Centre-lines of ali leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2} Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 


Remarks 


1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT 

The PCD3322 is a single chip silicon-gate C-MOS integrateci Circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up io 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The Circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 juA. 

• Low static standby current; typ. 1 juA. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• All inputs with pull-up/pull-down (exceptCE). 

• 23-digit capacity for redial operation. 

• Circuit reset for line power breaks; >160 ms. 

• Dialling pulse frequency: 10 Hz. 

• Test pulse frequency: 932 Hz, 

• Hold facility for lengthening thè inter-digit period. 

• Memory overflow possibility (with internally disabled redial. 

• All inputs are internally protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTLINES 

PCD3322P: 18-lead DIL; piastre (SOT-102G). 

PCD3322D: 18-lead DIL;ceramic (SOT-133). 
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Z 

HOLD 

DP 

[I 


z 

Y 4 

MI 

Z 


z 

Y3 

MI 

Z 


z 

Y2 

M2 

LI 

PCD3322 

z 

Y1 

F01 

Z 


z 

X3 

CE 

z 


z 

X2 

OSC IN 

z 


z 

XI 

OSC OUT 

z 


z 

V SS 


7Z86367 


Fig. 1 Pinning diagram. 


PINNING 

I v DD 

io v ss 

Inputs 

6 F01 

7 CE 

II XI | 

12 X2 

13 X3 J 

14 Y1 | 

15 Y2 l 

16 Y3 I 

17 Y4 J 

18 HOLD 


Outputs 

2 DP 

3 MJ 

4 MI 

5 M2 


positive suppiy 
negative suppiy 


thè dialling pulse frequency is defined by thè logie state of this input 
Chip Enable; used to initialize thè System; to select between thè operational 
mode and thè static standby mode; to handle line power breaks. 

column keyboard inputs with pull-down on chip 


row keyboard inputs with pull-up on chip 

interrupts dialling after completion of thè current digit or immediately 
following an inter-digit pause (tj<j); further keyboard data will be accepted 


Dialling Pulse; drive of thè external line switching transistor or relay 
Muting; normally used for muting during thè dialling sequence 
inverted output of MI 

strobe; HIGH during pulsing of each digit, LOW during an inter-digit pause 


Oscillator 

8 OSC IN 1 

9 OSC OUT / 


input and output of thè on-chip oscillator 
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ose IN OSC OUT F01 



CE 


HOLD 


MI 

MÌ 

M2 


V DD 


V 


SS 


DP 


XI X2 X3 Y1 Y2 Y3 Y4 


7Z86368 


Fig. 2 Block diagram. 


FUNCTIONAL DESCRIPTION (see also Fig. 2) 

Clock oscìllator (OSC IN, OSC OUT) 

The time base for thè PCD3322 is a crystal controlled on-chip oscillator which is completed only by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set by input F01 to provide one of two chip System 
clocks; thè 'normal' clock frequency (F01 = LOW) and thè test frequency (F01 = HIGH). 

Alternatively, thè OSC IN input may be driven from an external clock signal. 
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Chip Enable (CE) 

The CE input is used to initialize thè chip system. 

CE = LOW provides thè static standby condition. In this mode thè clock oscillator is off and internai 
registers are clamped reset with thè exception of thè WRITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input is taken to a LOW level for more than thè time t rc j (see Figs 5 and 6 and timing data) 
an internai reset pulse will be generated at thè end of thè t rc j period. The system is then in thè static 
standby mode. Short CE pulses of < t rc j will not affect thè operation of thè Circuit. No reset pulses 
are then produced. 

Debouncing keyboard entries 

The column keyboard inputs to thè integrated Circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as 
shown in Fig.3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is 
decoded into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to 
one row input or, when one column input is set HIGH and one row input is set LOW. Any other input 
combinations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for four or five clock 
pulse periods (entry period t e ). The next keyboard entry will not be accepted until thè previously 
closed contact has been open for three or four clock pulse periods. The one clock pulse period of 
uncertainty in thè debouncing process arises because keyboard entries are not detected until thè 
trailing edge of thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored. As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC represents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, 
automatic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next 
telephone cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by one. 
If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored in thè 
RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. During 
redial no keyboard entry will be accepted and stored in thè RAM. But, when all in thè RAM stored 
numbers have been pulsed out, new keyboard entry will be accepted, stored in thè RAM and converted 
into correctly timed dialling pulses. 
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Fig. 5 Timing diagram showing clock start-up, keyboard entry debouncing 
and thè effect of interrupting thè supply to CE during thè transmission of 
dialiing pulses. 
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Dialling sequence 

The dialling sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 ms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (t^) later, a prepulse with a duration of ten clock pulse periods (tq) appears at output MI. 
This prepulse ensures that, if a polarized muting relay with two stable positions is used, it switches to 
thè de-muted position so that thè Circuit is then in thè conversation mode whilst thè subscriber awaits 
thè dialling tone. When thè first digit of thè required number is entered at thè keyboard, data entry 
period t e commences. 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to Vpp and CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse-generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vpp and CE is then maintained via thè 
muting Circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjd) ensues. M2 then goes HIGH, thè RAC addresses thè RAM and thè first keycode is loaded 
into thè register of thè output counter which generates thè appropriate number of correctly-timed 
dialling puises at output DP. When thè digit has been pulsed out, M2 goes LOW, thè RAC is incremented 
by one and thè procedure repeats until thè WAC and RAC contents are equal (all digits pulsed out). 
Output MI then goes LOW, thè circuit assumes thè conversation mode. The Circuit reverts to thè static 
standby mode if CE goes LOW for more than thè reset delay time (t rc j = 1,6 dialling pulse periods) at any 
time during thè conversation or dialling mode (e.g. because thè handset is replaced). CE remains LOW 
although Vpp is maintained by a back-up supply (e.g. because an external diode isolates CE from thè 
back-up supply connected to N/pp). The RAM retains its contents for subsequent automatic redialling 
as long as thè back-up supply maintains Vpp above Vppp = 1,8 V. 
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FaI 


handset 

lìfted 

1 

T 


replacr 1 

1 

CRADLE 



1 

rnwTarT 1 



1 




| Vdd maintained from 




l jfS' back up supply 


V DD 



+ oscillator off. 7204497.1 

all registers except WAC reset. 
keyboard input inhibited. 
number stored in RAM until Vqq < 1,8 V. 


Fig. 6 Timing diagram of diailing sequence with Vqd ancJ CE HIGH before keyboard entry (e.g. supply 
via thè cradle contacts). 
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i 
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j— 'rd— 1 

CE 

i 

1 1 

T 

1 


H clock start time 
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1 

1 

MI 

■ Hi 


1 

1 

KEYBOARD 
ENTRY _ 

1 J l i ~ 'on + l e 

1 ~*~\ 1 * l e 

> m 

m 

1 

i 

1 

1 

i 

1 

1 

1 

1 

1 


1 t e (see Fig. 5 ) 

) 1 


i 

1 

1 

1 

1 

1 

M 2 

1 1 

1 1 

J 1 

1 

DP 

1 1 

1 1 

1 1 

1 1 

1 

1 

! m m m 


1 

1 

1 

1 


| (await rj^l 

1 dialling L2J 

1 'one) , t . d 

i i 

) i 

i ! 

nT 1 t ld 

i 1 

1 1 

1 1 

nT + t d 

1 

1 

1 

1 

1 


i r- 1 

1 

1 - 

- DIALLING MODE 

1 

1 


CON VE RSATION STATIC 

MODE STANDBY 

MODE 


Fig. 7 Timing diagram for initiating thè dialling mode with Vqq and CE initially supplied via thè 
cradle contacts in series with a common contact on thè keyboard. See Fig. 6 for pulse timings after 
point A. 
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Hoid function 

As shown in Fig. 8, thè hold function allows thè interva! between consecutive pulsed digits to be 
prolonged under thè control of external equipment. When thè HOLD input is set HIGH, thè diailing 
pulse-train is interrupted as soon as M2 goes LOW to signal that thè current digit has been pulsed out. 
In thè hold condition, further keyboard entries will be accepted, debounced, decoded and stored in 
that RAM. No further keycodes will be read from thè RAM and converted into dialling pulses on DP 
until thè HOLD input is set LOW again and an inter-digit pause has elapsed. 



DIALLING CON VERSATI ON DIALLING 

MODE MODE MODE 


7 Z 84496 


Fig. 8 Timing diagram showing thè effect of activating thè HOLD input during thè transmission of 
dialling pulses. 
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RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 

Supply voltage V[DD —0,3 to 8 V 

Voltage on any pin V| Vgg—0,3 to Vqq + 0,3 V 

Operating ambient temperature range T am b —25 to + 70 °C 

Storage temperature range T stg —55 to + 125 °C 

CHARACTER1STICS 


Vqd = 3 V; Vss = 0 V; crystal parameters: f osc = 3,58 MHz, Rsmax = 100 & (note 3); T am b = 25 °C; 
untess otherwise specified 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

V DD 

2,5 

3 

6 

V 

1 

Standby supply voltage 
(note 1 ) 

v DDO 

1,8 

_ 

6 

V 

j Tamb = - 25 to + 70 °C 

Operating supply current 

■dd 

- 

40 

- 

ma 

CE = HIGH; notes 2, 3 


! dd 

- 

50 

100 

juA 

| CE = HIGH;Vqq = 6 V, 
} notes 2, 3 

Standby supply current 

'ddo 

- 

1 

5 

pA 

CE = LOW; note 2 


'ddo 

- 

- 

2 

ma 

JV DD = 1.8V 

1 T amb =-25to + 70 °C 

Input voltage LOW 

Input voltage HIGH 

V|L 

V| H 

0,7 V DD 

_ 

0,3 V D q 


|l,8V r 'V DD <6 V 

Input leakage current; CE 
LOW 

-■il 

_ 

_ 

50 

nA 

CE = LOW 

HIGH 

'IH 

- 

- 

50 

nA 

CE = HIGH 

Pull-down input current 

F01, HOLD 

'IH 

30 

100 

300 

nA 

V| = Vdd 

Matrix keyboard operation 







Keyboard current 

lK 

- 

10 

- 

ma 

J X connected to Y, 

| CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

a 

contact ON; note 4 

Keyboard 'OFF' resistance 

Other keyboard operation 

r koff 

1 


" 


contact OFF; note 4 

Input current for X n 'ON' 

■ih 

- 

- 

30 

ma 

V | = 1,5 to 3 V 

Input current for Y n 'ON' 

—■il 

10 

- 

- 

ma 

V) = 0 to 2,5 V 

Input current Y n 

-Il 

- 

- 

0,7 

mA 

< 

il 

< 

co 

co 

Output sink current 

'OL 

0,7 

1,5 

3,2 

mA 

VOL “ 0,5 V 

Output source current 

'oh 

0,65 

1,3 

2,7 

mA 

V 0 H = 2,5 V 


Notes 

1. Vqqq = 1,8 V only for redial. 

2. All other inputs and outputs open. 



3. Stray capacitance between pins 8 and 9 < 3 pF. 

4. Guarantees correct keyboard operation. 
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TIMING DATA I 

VpD = 3 V; Vgs = 0 V; crystal parameters: f osc = 3,58 MHz; Rsmax = 100 & 



Symbol 

min. 

typ. 

max. 

conditions 

Clock start-up time 

ton 

- 

4 

— ms 

Figs 6, 7; note 1 

Initial data entry time 
(ti = ton + te) 

ti min 

_ 

18 

— ms 

F01 = LOW 1 

F01 = HIGH J Ig - ' 


ti max 

- 

4 

— ms 


TIMING DATA II (exact values) 

V DD = 2,5 to 6 V; V ss = 0 V; f osc = 3,58 MHz 



Symbol 

F01 = LOW 
(dialling) 

F01 = HIGH 
(testing) 


conditions 

Dialling pulse frequency 

f DP 

10,13 

932,2 

Hz 

note 2 

Diai 1 mg pulse period; 1/fop 

t DP 

98,7 

1,073 

ms 

Figs 6, 7 

Prepulse duration; 1/3xT[)p 

td 

33 

0,358 

ms 

Figs 6, 7 

Inter-digit pause; 8 x T[jp 

tid 

790 

8,58 

ms 

Figs 6, 7 

Break time; 3/5 x Tqp 

tb 

59,2 

0,644 

ms 

Fig.6 

Make time; 2/5 x Tpp 

tm 

39,5 

0,429 

ms 

Fig.6 

Debounce time 
min. 4/30 x T^p 

te min 

13,2 

0,143 

ms 

Fig.5 

max.; 1/6 x Tpp 

te max 

16,5 

0,179 

ms 

F ig. 5 

Reset delay time; 1,6 x Tpp 

trd 

158 

1,7 

ms 

Figs 5, 6, 7 


Notes 

1. Stray capacitance between pins 8 and 9 < 3 pF. 

2. Exactly 10 Hz and 920 Hz respectively when a 3,5328 MHz crystal is used. 
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_A 

TYPICAL CURVES 



0 2 4 6 8 

V DDO tV) 


Fig. 9 Standby supply current as a 
function of standby supply voltage. 


77RtnRn 



Fig. 10 Operating supply current as a 
function of operating supply voltage. 




Fig. 11 Pull-down input current as a 
function of input voltage at Vpp = 3 V. 


Fig. 12 Pull-down input current as a 
function of supply voltage at V| = Vpp. 
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18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G) 




^ Positional accuracy. 

© Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

{2} Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 



Dimensions in mm 
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18-LEAD DUAL IN-LINE; CERAMIC (SOT-133) 













) 1 

16x 

J 4 U 

i , 

1 

0,51 
, 0,38 


+ U - JB I 

3 min f 


18 17 16 15 14 13 12 11 10 


12 3 4 5 6 7 8 9 



Positional accuracy. 

© Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 


1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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_yv_ 

C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT 


The PCD3323 is a single chip silicon-gate C-MOS integrateci circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The PCD3323 can regenerate access pauses during redial. During thè originai entry, access pauses are 
stored either automatically or via thè keyboard. A regenerated access pause can be terminated during 
redial in three ways: automatically after a built-in time, or via thè keyboard, or with an external diai 
tone recogniser circuit. This makes thè circuit very suitable for redial in PABX {Private Automatic 
Branch Exchange) systems. 

The circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 juA. 

• Low static standby current; typ. 1 ^A. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• 23-digit capacity, including access pauses, for redial operation. 

• Memory overflow possibility (with ìnternally disabled redial). 

• Selectable dialiìng pulse frequency: 10 Hz, 16 Hz and 20 Hz. 

• Test pulse frequency: 932 Hz. 

• Selectable dialling pulse mark/space ratios; 2 : 1 or 3 : 2. 

• Selectable inter-digit pause <t* lc j); 8 or 9 times thè pulse period (T Qp). 

• Hold facility for lengthening thè inter-digit period. 

• Selectable circuit reset for line power breaks; > 160 ms or > 320 ms (10 Hz dialling pulse frequency). 

• Access pause generation automatically or via thè keyboard. 

• Access pause reset: 

automatically after 3 s or 6 s (10 Hz dialling pulse frequency), 

via thè keyboard, 

with external tone recogniser. 

• All inputs with pull-up/pull-down (exceptCE). 

• All inputs are internally protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTLINES 

PCD3323P : 28-lead DIL; plastic (SOT-117D). 

PCD3323D: 28-lead DIL;ceramic (SOT-135). 

PCD3323T: 28-lead fiat pack; plastic (SO-28; SOT-136A). 
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Fìg. 1 Pinning diagrarm. 


PINNING 

1 V DD 

15 V ss 

Inputs 

7 M/S 

8 IDP 

9 F01 

10 F02 

12 CE 

16 XI 

17 X2 

18 X3 

19 RDS 


positive supply 
negative supply 


Controls thè mark-to-space ratio of thè line pulses 

Inter-Digit-Pause; this occurs before each digit appears at thè line output; thè 
duration (t^) can be controlled with this pin 

thè dialling pulse frequency is defined by thè logie state cf these two inputs 

Chip Enable; used to initialize thè System; to select between thè operational 
mode and thè static standby mode; to handle line power breaks 

column keyboard inputs with pull-down on chip 

Reset Delay Selection; delay select for chip enable (CE) activity. 



> 

1 
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C-MOS interrupted current-loop dialling Circuit 


PCD3323 




20 

AAE 

Automatic Access Pause Enable; AAE = HIGH: thè Circuit generates a 
maximum of two automatic pauses; AAE = LOW: only manual pauses 
{via keyboard) are possible 

21 

APR 

Access Pause Reset; when any externaì Circuit makes APR = HIGH, a 
current access pause will be terminated 

22 

APD 

Access Pause Delay; selects thè maximum duration of an access pause 
if no externaì Access Pause Reset appears. 

23 

Y1 


24 

25 

Y2 | 

Y3 ! 

| row keyboard inputs with pull-up on chip 

26 

Y4 ] 


28 

HOLD 

interrupts dialling after completion of thè current digit or immediately 
during an inter-digit pause (t- 1C |); further keyboard data will be accepted 

Outputs 


2 

CL 

output of thè internai System clock; externaì forcing is possible for 
frequencies not selectabie with F01/F02 

3 

DP 

Dialling Pulse; drive of thè externaì line switching transistor or relay 

4 

MI 

Muting; normally used for muting during thè dialling sequence 

5 

MI 

inverted output of MI 

6 

M2 

strobe; HIGH during pulsing of each digit, LOW during an inter-digit pause 

11 

M3 

AND function, with DP and MI as input, for direct drive of a switching 
transistor for dialling pulses and muting 

27 

APO 

Access Pause Output; this output will go HIGH when an access pause code 
is read from thè memory during pulsing. 

Oscillator 


13 

OSC IN 

1 

14 

Ose OUT input and output of thè on-chip oscillator 
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OSC IN ose OUT 


F01 


F02 


CL 


M/S 


RDS 



■ CE 


IDP 

HOLD 

MI 

MI 

M2 

M3 


' DD 


'SS 


DP 


XI X2 X3 VI Y2 Y3 Y4 


apo apd apr aae 


Fig. 2 Block diagram. 

FUNCTIONAL DESCR1PTI0N {see also Fig. 2) 

Clock oscillator (OSC IN, OSC OUT) 

The time basefor thè PCD3323 isa crystal control led on-chip oscillator which iscompleted only by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set (F01 and F02) to provide one of four chip 
System clocks; three 'normal' clock frequencies and one higher test frequency. 

The System clock is available on pin CL and can be used for external logie. External forcing of CL is 
possible for frequencies which are not selectable with F01/F02. 

Alternatively, thè OSC IN input may be driven from an external clock signal. 
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C-MOS interrupted current-loop dialling Circuit 
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Chip Enable (CE) 

The CE input is used to initialize thè chip System. 

CE = LOW provides thè static standby condition. In this mode thè clock oscillator is off and internai 
registers are clamped reset with thè exception of thè WR ITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input istaken to a LOW level for more than thè timet rc | {see Figs 5 and 6 and timing data) an 
internai reset pulse will be generated at thè end of thè t rc j period. The System is then in thè static 
standby mode. Short CE pulses of < t rc j will not affect thè operation of thè Circuit. No reset pulses 
are then produced. The t rc j pulse duration is selected by thè RDS input. 

Debouncing keyboard entries 

The column keyboard inputs to thè integrated circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection toa3x 4 single contact keyboard matrix (with or without common contact) asshown in 
Fig. 3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is decoded 
into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to one row 
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin- 
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for four or five clock 
pulse periods (entry period t e ). The next keyboard entry will not be accepted until thè previously 
closed contact has been open for three or four clock pulse periods. The one clock pulse period of 
uncertainty in thè debouncing process arises because keyboard entries are not detected until thè 
trailing edge of thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored. As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC reprents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, 
automatic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next 
telephone cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by 
one. If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored in 
thè RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. 

If thè redial pushbutton (#) is operated again during thè redialling sequence it will be decoded as an 
Access Pause Reset. This function will be described later during thè description of thè access pause 
System of thè PCD3323. During redial no keyboard entry will be accepted and stored in thè RAM. But, 
when all in thè RAM stored numbers have been pulsed out, new keyboard entry will be accepted, 
stored at thè RAM position after thè last digit code of thè originai entry and converted into correctly 
timed dialling pulses. 
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pl_ 

r . ? 

r° 3 Y 





1—0 8 ^ ' 

-° 9 ? 



~°#? 





■ Y2 


-Y3 


■ Y 4 

X3 

X2 

XI 


★ Access pause set. 

# Redial or Access Pause Reset. 


Fig. 3 Single contact keyboard. 


common ( left open ) 


—fEfn 

'-°i 


-fjn 
1—0 2 ^ 


~°3 C f 


—ojo— 
1—0 4 ^_ 


-Ir 

-°5f 


iìr 


11 — 0 O— 1 

7<L 


1 — 

’ -0 8 y 


>-0 |j 0—1 

1—0 9 ^ 


1-0 II O—I 


»-0 II 0-1 
“° 0 ? 


1-0 li 0-1 









7Z83250 

Fig. 4 Doublé contact keyboard. 
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Fig. 5 Timing diagram showing clock start-up, keyboard entry debouncing 
and thè effect of interrupting thè supply to CE during thè transmission of 
dialling pulses. 










PCD3323 




Dia!Iing sequence 

The dialiing sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 ms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (tj) later, a prepulse with a duration of ten clock pulse periods (tj) appears at outputs 
MI and M3. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it 
switches to thè de-muted position so that thè Circuit is then in thè conversation mode whilst thè 
subscriber awaits thè dialling tone. When thè first digit of thè required number is entered at thè 
keyboard, data entry period t e commences. 

• The supply to thè integrated circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to Vqq and CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vqq and CE is then maintained via thè 
muting circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjq) ensues. M2 then goes HIGH, thè RAC addresses thè RAM and thè first keycode is loaded 
into thè register of thè output counter which generates thè appropriate number of correctly-timed 
dialling pulses at outputs DP and M3. When thè digit has been pulsed out, M2 goes LOW, thè RAC is 
incremented by one and thè procedure repeats until thè WAC and RAC contents are equal (all digits 
pulsed out). Output MI then goes LOW, thè circuit assumes thè conversation mode. The circuit reverts 
to thè static standby mode if CE goes LOW for more than thè reset delay time (t rc j = 1,6 or 3,2 dialling 
pulse periods) at any time during thè conversation or dialling mode (e.g. because thè handset is 
replaced). CE remains LOW although Vqq is maintained by a back-up supply (e.g. because an 
external diode isolates CE from thè back-up supply connected to Vqq). The RAM retains its contents 
for subsequent automatic redialling as long as thè back-up supply maintains Vqq above Vqqq = 1,8 V. 
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handset 

lifted 

I 

CRADLE I- 

CONTACT- 1 - 



handset 

replaced 


Vqd maintained from 
back-up supply 


V DD 



* oscillator off. 
all registers except WAC reset, 
keyboard input inhibìted. 
number stored in RAM until Vqd 1,8 V. 


Fig. 6 Timing diagram of diailing sequence with Vqq and CE HIGH before keyboard entry (e.g. supply 
via thè cradle contacts}. 
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CRADLE 

CONTACT_ 


COMMON 

CONTACT_ 


KEVBOARD 

entry — 


"1^ l on “ 

Il clock scart time 


t e (see Fig, 5 ) 


I Vqq mairuaìned from 
i f back-up supply 


DIALLING MODE 


CONVERSATION STATIC 
MODE STANDBY 

MODE 


Fig. 7 Timing diagram for initiating thè dialiing mode with Vpp and CE initially supplied via thè 
cradle contacts in series with a common contact on thè keyboard. See Fig. 6 for pulse timings after 
point A. 
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Fig. 9 Dialling sequence showing how an access pause code is automatically stored in thè RAM for possible redialiing if no further key entries are 
made until all of thè previously entered digits have been transmitted. The dialling sequence continues when another key is pressed. 
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Access pause regeneration during redial 

During originai entry, access pause codes can be stored at thè appropriate positions in thè RAM. 

During redial thè Access Pause Output (APO) will go HIGH as soon as an access pause code is read 
from thè RAM. This can be used to make HOLD = HIGH, thereby interrupting dialling until HOLD is 
made LOW again as described above. In this way thè normal inter-digit pause with a duration tj^ can 
be replaced by a proper access pause. 

Access pause codes can be stored in two ways: 

• Manually, with AAE and APR both LOW. In this case access pause codes can only be stored by 
pressing thè access pause key {*) between entering thè trunk exchange code and thè subscriber code, 
or at any other moment an access pause is required. The number of access pauses that can be 
inserted in this manner is only limited by thè capacity of thè RAM (digits + access pauses < 23). 

• Automatically, with AAE = HIGH and APR = LOW (see Fig. 9). An access pause code ìs now 
automatically stored in thè RAM during originai entry, when MI goes LOW, after all digits so far 
entered have been transmitted (see Fig. 6). This occurs between entering of thè trunk exchange code 
and thè subscriber code, whilst thè access tone is available. Up to two access pauses can be entered 
into thè RAM in this manner. Alternativeìy, thè access pause key can stili be pressed to insert (more) 
access pauses manually. 

During redial, access pauses will be regenerated only if APR = LOW and with APO connected to HOLD; 
they can be terminated in three ways (see Fig. 10 and next page). 


APR = LOW : 

access pause (t ap ) expires or 
press redial before end of t ap 

APR controlled by tone recogniser : 
set APR HIGH before t ap expires 




MI 


J1 


max. access pause = t 


ap 


° p _ l___lq_q 


APO 

connected 
to HOLD- 


l 

de-mute 


DIALLING 
TONE _ 


I 


mute 

I 


-Wh; 


DIALLING 

MODE 


CONVERSATION 

MODE 


DIALLING 

MODE 


Fig. 10 Timing diagram showing Access Pause Reset for APR = LOW or APR is controlled by tone 
recogniser. 
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Three methods of terminating an access pause: 

1. Automatically, if thè built-in time t ap expires; APO then goes LOW; t ap can be set to one of two 
values with thè Access Pause Delay (APD) select input. 

2. Manually, by pressing thè redial key before t ap expires. 

3. By making APR = HIGH before t ap expires, with an external tone recogniser (see Fig. 11 ). 


i 



10/iS min 7Z79979.1 


Fig. 11 Circuit for automatic termination of an access pause during redialling by using a tone 
recogniser to set APR to HIGH for more than 10 ^is. 

Access pauses longer than t ap can be obtained by connecting APO to HOLD via a latching device. 
Figure 12 shows a tone recogniser Circuit, which automatically terminates access pauses upon receipt 
of thè access tone, whether this is before or after t ap expires. 


set reset 



Fig. 12 Circuit for automatically shortening or lengthening an access pause under thè control of a tone 
recogniser. For timing diagram see Fig. 13. 
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RATINGS 


Limiting values in accordance with thè Absolute 

Maximum System ( 

IEC134) 



Supply voltage 

V DD 


—0,3 to 8 

V 

Voltage on any pin 

V| 

v ss- 

-0,3 to Vqd + 0,3 

V 

Operating ambient temperature range 

T"amb 


-25 to + 70 

oc 

Storage temperature range 

T stg 


-55 to+ 125 

°C 


CHARACTERISTICS 

Vqq = 3 V; Vgs = 0 V; crystal parameters: f osc = 3,58 MHz, R$max = 100 fi (note 3); Tamp = 25 °C; 
unless otherwise specified 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

Standby supply voltage 

V DD 

2,5 

3 

6 

V 

! T amb = —25to + 70°C 

(note 1 ) 

v DDO 

1,8 

- 

6 

V 

1 

Operating supply current 

■dd 

- 

40 

- 

JuA 

CE = HIGH; notes 2, 3 


■dd 

- 

50 

100 

ma 

| CE = HIGH; V dd = 6V; 
| notes 2, 3 

Standby supply current 

■ddo 

- 

1 

5 

ma 

CE = LOW; note 2 


■ddo 

- 

- 

2 

ma 

f V DD = 1,8 V 

1 T amb = -25to + 70°C 

Input voltage LOW 

V|L 

- 

- 

0,3 V D d 


j 1,8 V V D D 6 V 

Input voltage HIGH 

Input leakage current; CE 

V|H 

0,7 V DD 





LOW 

-l|L 

- 

- 

50 

nA 

CE = LOW 

HIGH 

l|H 

- 

- 

50 

nA 

CE = HIGH 

Pull-up input current 







M/S, APR 

-IlL 

30 

100 

300 

nA 

co 

co 

> 

II 

>" 

Pull-down input current 







IDP, F01, F02, HOLD, 
AAE, ADP, RDS 

■ih 

30 

100 

300 

nA 

V| = v DD 

Matrix keyboard operation 







Keyboard current 



10 



j X connected to Y 

Ik 

— 

— 

ma 

j CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

fi 

contact ON; note 4 

Keyboard 'OFF' resistance 
Other keyboard operation 

r koff 

1 

— 

— 

Mfi 

contact OFF; note 4 

Input current for X n 'ON' 

■ih 

- 

- 

30 

ma 

V| = 1,5 to 3 V 

Input current for Y n 'ON' 

-■il 

10 

- 

- 

juA 

V| = 0 to 2,5 V 

Input current Y n 

-Il 

- 

- 

0,7 

mA 

_< 

ii 

< 

co 

co 


Notes 

1. Vqqq = 1,8 V only for redial. 3. Stray capacitance between pins 13 and 14 <3 pF. 

2. All other inputs and outputs open. 4. Guarantees correct keyboard operation. 
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CHARACTERISTICS (continued) 



Symbol 

min. 

typ. 

max. 


conditions 

Outputs MI, MI, M2, M3, DP 







sink current 

'OL 

0,7 

1,5 

3,2 

mA 

V OL = 0,5 V 

source current 

-'oh 

0,65 

1,3 

2,7 

mA 

V OH = 2,5V 

Outputs CL, APO 







sink current 

'OL 

50 

130 

300 

ma 

Vql = 0.5 V 

source current 

-'oh 

45 

110 

250 

fiA 

V 0h = 2,5V 

TIMING DATA 







Vdd =3V;V SS = 0 V; f osc = 3,58 MHz 







Symbol 

min. 

typ. 

max. 


conditions 

Clock start-up time 

ton 

— 

4 

- 

ms 

CE: V 55 —► Vqq ( no1;e ) 

APR-hold time 

tAPRH 

10 

- 

- 

MS 

see Fig. 11 


Note: stray capacitance between pins 13 and 14 < 3 pF. 
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TIMING DATA (continued) 

V DD = 2,5 to 6 V; V ss = 0 V; f osc = 3,579545 MHz 


input levels of F01 and F02 

o 

LL 

> 

LOW 

HIGH 

LOW 

HIGH 



(V ss = LOW; V DD = HIGH) 

V F02 

LOW 

HIGH 

HIGH 

LOW 


conditions 



syrnbol 




(test mode) 

(note 4) 

Dialling pulse frequency 

i/t dp 

f DP 

10,13 

15,54 

19,42 

932,2 

Hz 

note 1 

Dialling pulse period 

ì/fDP 

t DP 

98,7 

64,4 

51,5 

1,073 

ms 


Clock pulse frequency 

30 x f q p 

f CL 

303,9 

466,1 

582,6 

27965 

Hz 


Break time (note 2) 

3/5 x Tqp 

tb 

59,2 

38,6 

30,9 

0,644 

ms 

M/S = H; n.c. 

Make time (note 2) 

2/5 x Tqp 

tm 

39,5 

25,8 

20,6 

0,429 

ms 

M/S = H; n.c. 

Break time (note 3) 

2/3 x Tqp 

tb 

65,8 

42,9 

34,6 

0,715 

ms 

M/S = L 

Make time (note 3) 

1/3 x Tqp 

t m 

32,9 

21,5 

17,2 

0,358 

ms 

M/S = L 

Inter-digit pause 

8 x Tqp 

t id 

790 

515 

412 

8,58 

ms 

IDP = L; n.c. 


9 x Tqp 

tìd 

888 

579 

463 

9,65 

ms 

1DP = H 

Reset delay time 

1,6 x TQp 

trd 

158 

103 

82,4 

1,72 

ms 

RDS = L; n.c. 


3,2 x TQp 

*rd 

316 

206 

165 

3,43 

ms 

RDS = H 

Access pause time 

32 x Tqp 

*ap 

3,16 

2,06 

1,65 

0,034 

s 

APD = L; n.c. 


64 x Tqp 

*ap 

1 6,32 

4,12 

3,30 

0,069 

s 

APD = H 

Prepulse duration 

1/3 x Tqp 

*d 

33 

21,5 

17,2 

0,358 

ms 


Debounce time 









min. 

4/30 x Tqp 

^e min 

13,2 

8,58 

6,87 

0,143 

ms 


max. 

1/6 x Tpp 

t e max 

16,5 

10,7 

8,58 

0,179 

ms 


Initial data entry 
time (typ.) 

t on + t e 


18 

14 

12 

4 

ms 



Notes 

1. Exactly 10 Hz with 3,5328 MHz crystal. 

2. Mark-to-space ratio: 3: 2. 

3. Mark-to-space ratio: 2: 1. 

4. In thè n.c. (not connected) condition, thè input is drawn to thè appropriate state by thè internai 
pull-up/pull-down current. 
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TYPICAL CURVES 



Fig. 14 Standby supply current as a 
function of standby supply voltage. 



Fig. 15 Operating supply current as a 
function of operating supply voltage. 



Fig. 16 Pull-down input current as a Fig. 17 Pull-down input current as a 

function of input voltage at Vqd = 3 V. function of supply voltage at V| = Vdq. 
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TYPICAL CURVES (continued) 
















T c 









25 °C 











__y 












+25°C 
| 


7 





+70 °C 

1 




n 



_ 

L 


Fig. 18 Keyboard current as a 
function of supply voltage; 
X-pins connected to Y-pins. 
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V DD = 3 

V 

Wdd =6V 
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\ 
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\ 


1 V nn =6V 


7 


X 

i 
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_ &V dd = 3\ 
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\ 



4 6 8 

V X ;V Y (V) 


Fig. 19 Keyboard input characteristics 
"f"amb = 25 °C. 


2 ° - 

-'oh y 

<mA> ^ 






Fig. 20 Output (N-channe!) sink 
characteristics for MI, MI, M2, M3 and DP. 


Fig. 21 Output (P-channel) source 
characteristics for MI, MI, M2, M3 and DP. 


Curves for Figs 20 and 21 


T amb 

V D D=3V 

Vqd = 6 V 

-25 °C 

1 

4 

+ 25 °C 

2 

5 

+ 70 °C 

3 
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28-LEAD DUAL IN-L1NE; PLASTIC (SOT-117D) 


15,8 

max - - 



( ' 

— 1 

= 




\J7 Positional accuracy. 

(m) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 
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28-LEAD DUAL IN-LINE; CERAMIC (SOT-135) 




^ Positional accuracy. 

(M) Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
iadicated. 


Dimensions in mm 


Remarks 

1. Leads are given positive misalignment so that they grip after insertion. 

2. Leads are Ni-Fe, pure tin plated. 
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28-LEAD FLAT PACK; PLASTIC (SO-28; SOT-136A) 
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SOLDERING 

The reflow solder technique 

The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to thè required areas on thè substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and thè solder is reflowed 
by heating. 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on thè specification of thè solder and thè type of binder 
used. For hybrid Circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem¬ 
perature of this paste is about 220 to 230 °C when a mild flux is used. 

For printing thè paste onto thè substrate a stainless Steel screen with a mesh of 80 to 105 firn is used 
for which thè emulsion thickness should be about 50 firn. To ensure that sufficient solder paste is 
applied to thè substrate, thè screen aperture should be slightly larger than thè corresponding contact 
area. 

The contact pins are positioned on thè substrate, thè slight adhesive force of thè solder paste being 
sufficient to keep them in place. The substrate is heated to thè solder working temperature preferably 
by means of a controlled hot piate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of thè binder fluid. 

After soldering, thè substrate must be cleaned of any remaining flux. 
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C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT 


The PCD3324 is a single chip silicon-gate C-MOS integrateci Circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The PCD3324 can regenerate access pauses during redial. During thè originai entry, only one access 
pause is stored automatically or several via thè keyboard. A regenerated access pause can be terminated 
during redial in three ways: automatically after a built-in time, or via thè keyboard, or with an external 
diai tone recogniser circuit. This makes thè Circuit very suitable for redial in PABX (Private Automatic 
Branch Exchange) systems. The PCD3324 is pin to pin compatible with thè DF320 and thè MT4320 
(however, including additional functions). 

The circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 ^A. 

• Low static standby current; typ. 1 \i(\. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• 23-digit capacity, including access pauses, for redial operation. 

• Memory overflow possibility (with internaily disabled redial). 

• Selectable dialiing pulse frequency: 10 Hz, 16 Hz and 20 Hz. 

• Test pulse frequency: 932 Hz. 

• Selectable diailing pulse mark/space ratìos; 2 : 1 or 3 : 2. 

• Hold facility for lengthening thè inter-digit period. 

• Circuit reset for line power breaks; > 160 ms (10 Hz diali ing pulse frequency). 

• Access pause generation automatically or via thè keyboard. 

• Access pause reset: 

automatically after 3 s (10 Hz diali ing pulse frequency), 

via thè keyboard, 

with external tone recogniser. 

• All inputs with pull-up/pull-down (except CE). 

• All inputs are internally protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTLINES 

PCD3324P : 18-lead DIL; plastic (SOT-102G). 

PCD3324D: 18-lead D!L;ceramic (SOT-133). 
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PINNING 

1 

V DD 

10 

V SS 

Inputs 

4 

M/S 

5 

F01 1 

6 

F 02 J 

7 

CE 

11 

XI | 

12 

X2 

13 

X3 J 

14 

Y1 1 

15 

Y2 

16 

Y3 1 

17 

Y4 1 

Outputs 

2 

DP 

3 

MI 




V DD 
DP 
MI 
M/S 
F01 
F02 
CE 
OSC IN 


OSC OUT 9 


U 


PCD3324 


13 


12 


11 


HOLD/APO 

Y4 

Y 3 

Y 2 
Y1 
X 3 

X 2 

XI 


10 V SS 


7Z&4491.1A 

Fig. .1 Pinning diagram. 


positive supply 
negative supply 


Controls thè mark-to-space ratio of thè line pulses 

thè diaiIing pulse frequency is defined by thè logie state of these two inputs 

Chip Enable; used to initialize thè System; to select between thè operational mode 
and thè static standby mode; to handle line power breaks 

column keyboard inputs with pull-down on chip 


row keyboard inputs with pull-up on chip 


Dialling Pulse; drive of thè external line switching transistor or relay 
Muting; normally used for muting during thè dialling sequence 

Input/output 

18 HOLD/APO This pin will go HIGH when an access pause code is read from thè memory during 
pulsing and will interrupt dialling. It can also be externally controlled; it will 
interrupt dialling after completion of thè current digit or immediately during an 
inter-digit pause (t); further keyboard data will be accepted. 


Oscillator 

8 OSC IN 

OSC OUT , 


9 


input and output of thè on-chip oscillator 


232 


March 1983 


PHILIPS 






C-MOS interrupted current-loop dialling Circuit 


PCD3324 


J V 


ose IN ose OUT 


F 01 


F 02 


M/S 



■ CE 


MI 


HOLD/ 

APO 


'DD 


'SS 


DP 


XI X2 X3 Y1 Y2 Y3 Y4 


Fig. 2 Block diagram. 


FUNCTIONAL DESCRIPTION (see also Fig. 2) 

Clock oscillator (OSC IN, OSC OUT) 

The time base for thè PCD3324 is a crystal controlled on-chip oscillator which is completed oniy by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set (F01 and F02) to provide one of tour chip 
System clocks; three 'normal' clock frequencìes and one higher test frequency. 

Alternatively, thè OSC IN input may be driven from an external clock signal. 
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Chip Enable (CE) 

The CE input is used to initialize thè chip System. 

CE = LOW provides thè static standby condition. In this mode thè clock oscillator is off and internai 
registers are clamped reset with thè exception of thè WRITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input is taken to a LOW level for more than thè time t rc | (see Figs 5 and 6 and timing data) 
an internai reset pulse will be generated at thè end of thè t rc j period. The System is then in thè static 
standby mode. Short CE pulses of ' t rc j will not affect thè operation of thè Circuit. No reset pulses are 
then produced. 

Debouncing keyboard entries 

The column keyboard inputs to thè integrated Circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as shown 
in Fig. 3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is decoded 
into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to one row 
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin- 
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for four or five clock pulse 
periods (entry period t e ). The next keyboard entry will not be accepted until thè previously closed 
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty 
in thè debouncing process arises because keyboard entries are not detected until thè trailing edge of 
thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored. As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC represents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, auto- 
matic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next telephone 
cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by 
one. If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored 
in thè RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. 

If thè redial pushbutton (#) is operated again during thè redialling sequence it will be decoded as an 
Access Pause Reset. This function will be described later during thè description of thè access pause 
System of thè PCD3324. During redial no keyboard entry will be accepted and stored in thè RAM. But, 
when all in thè RAM stored numbers have been pulsed out, new keyboard entry will be accepted, 
stored at thè RAM position after thè last digit code of thè originai entry and converted into correctly 
timed dialling pulses. 
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Fig. 5 Timing diagram showing clock start-up, keyboard entry debouncing 
and thè effect of interrupting thè supply to CE during thè transmission of 
diaiIing pulses. 

N.B.: CL and M2 are internai signals. 
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Dialling sequence 

The dialling sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 rms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (t^) later, a prepulse with a duratìon of ten clock pulse periods (t^) appears at output 
MI. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it 
switches to thè de-muted position so that thè Circuit is then in thè conversation mode whilst thè 
subscriber awaits thè dialling tone. When thè first digit of thè required number is entered at thè 
keyboard, data entry period t e commences. 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to Vqq and CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vqd and CE is then maintained via thè 
muting Circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjd) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation 
only), thè RAC addresses thè RAM and thè first keycode is loaded into thè register of thè output 
counter which generates thè appropriate number of correctly-timed dialling pulses at output DP. 

When thè digit has been pulsed out, M2 goes LOW, thè RAC is incremented by one and thè procedure 
repeats until thè WAC and RAC contents are equal (all digits pulsed out). Output MI then goes LOW, 
thè Circuit assumes thè conversation mode. The Circuit reverts to thè static standby mode if CE goes 
LOW for more than thè reset delay time (t rc j = 1,6 dialling pulse periods) at any time during thè 
conversation or dialling mode (e.g. because thè handset is replaced). CE remains LOW although Vqq is 
maintained by a back-up supply (e.g. because an external diode isolates CE from thè back-up supply 
connected to Vqq). The RAM retains its contents for subsequent automatic redialling as long as 
thè back-up supply maintains Vqq above Vqqq = 1,8 V. 
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Fig. 6 Timing diagram of dialling sequence with Vqq and CE HIGH before keyboard entry (e.g. supply 
via thè cradle contacts). M2 is an internai signal. 
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Hold function 

As shown in Fig. 8, thè hold function allows thè interva! between consecutive pulsed digits to be 
prolonged under thè control of external equipment. When thè HOLD/APO is set HIGH, thè diaiIing 
pulse-train is interrupted as soon as M2 goes LOW to signal that thè current digit has been pulsed out. 
In thè hold condition, further keyboard entries will be accepted, debounced, decoded and stored in 
that RAM. No further keycodes will be read from thè RAM and converted into diaiIing pulses on DP 
until thè HOLD/APO is set LOW again and an inter-digit pause has elapsed. 



V DD > v DDO 
CE = HIGH 


| start of tjq | 
delayed until 
I HOLD/APO 
= LOW 


l id 


DIALLING CONVERSATiON DIALLING 

MODE MODE MODE 


7Z8449G 


Fig. 8 Timing diagram showing thè effect of activating thè HOLD/APO during thè transmission of 
dialiing pulses. M2 is an internai signal. 
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dia!ling sequence restarts 
when another key is pressed 
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Fig. 9 Dialling sequence showing how an access pause code is automatically stored in thè RAM for possible redialling if no further key entries are 
made until all of thè previously entered digits have been transmitted. The dialling sequence continues when another key is pressed. 
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Access pause regeneration during rediai 

During originai entry, access pause codes can be stored at thè appropriate positions in thè RAM. 

During rediai thè Access Pause Output (HOLD/APO)wilI go HIGH as soon as an access pause code is 
read from thè RAM, thereby interrupting diaiIing until HOLD/APO is made LOW again as described above. 
In this way thè normal inter-digit pause with a duration tjd can be replaced by a proper access pause. 

An access pause code is now automatica!ly stored in thè RAM during originai entry, when MI goes 
LOW, after all digits so far entered have been transmitted {see Fig. 6). This occurs between entering of 
thè trunk exchange code and thè subscriber code, whilst thè access tone is available. Only one access 
pause can be entered into thè RAM in this manner. Alternatively, thè access pause key (★) can stili be 
pressed to insert (more) access pauses manually (digits + access pauses < 23). 

During rediai, access pauses will be automatically regenerated. 

Three methods of terminating an access pause: 

1. Automatically, if thè built-in time t ap expires; HOLD/APO then goes LOW. 

2. Manually, by pressing thè rediai key before t ap expires. 

3. With an external tone recogniser, by forcing HOLD/APO to LOW or HIGH respectively, for 
shortening or lengthening an access pause. 


MI 


DP 


r> 

xi 


max. access pause = t 
I 


ap 


_l__^JILJIL 


-l L 
t m * 


HOLD/APO 


X 


DIALLING 
TONE _ 


de-mute mute 
I I 



DIALLING CON VE RSATION DIALLING 
MODE MODE MODE 

7284494 


(1 ) a. Access pause (t ap ) expires or press rediai before end of t ap . 

b. HOLD/APO controlìed by tone recogniser: 

HOLD/APO forced to LOW before t ap expires; access pause < t ap 
HOLD/APO forced to HIGH after t ap expires; access pause ^ t ap . 

Fig. 10 Timing diagram showing Access Pause Reset. 
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RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 

Supply voltage Vqq —0,3 to 8 V 

Voltage on any pin V| Vss~0,3 to Vqq +0,3 V 

Operating ambient temperature range T arn b —25 to +70 °C 

Storage temperature range T st g —55 to +125 °C 

CHARACTERISTICS 

Vqd = 3 V; Vss = 0 V; crystal parameters: f osc = 3,58 MHz, Rsmax = 100 S7 (note 3); T am b = 25 °C; 
unless otherwise specified. 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

Q 

a 

> 

2,5 

3 

6 

V 

1 

Standby supply voltage 
(note 1 ) 

v DDO 

1,8 

- 

6 

V 

| T amb =-25to+70 °C 

Operating supply current 

'DD 

- 

40 

- 

MA 

CE = HIGH; notes 2, 3 


■dd 

- 

50 

100 

ma 

( CE = HIGH; V DD = 6 V; 

1 notes 2, 3 

Standby supply current 

'ddo 

- 

1 

2 

juA 

CE = LOW; note 2 


■ddo 

- 

- 

2 

^A 

1 V D Q = 1,8 V 

1 T amb = -25 to +70 °C 

Input voltage LOW 

Input voltage HIGH 

V|L 

V| H 

0,7 V DD - 

0,3 Vqq 


j 1,8 V<V dd -6 V 

Input leakage current; CE 
LOW 

-‘IL 

_ 

_ 

50 

nA 

CE = LOW 

HIGH 

'IH 

- 

- 

50 

nA 

CE = HIGH 

Pull-up input current 

M/S 

-l(L 

30 

100 

300 

nA 

co 

co 

> 

II 

>* 

Pull-down input current 

F01, F02 

1 IH 

30 

100 

300 

nA 

V| = V DD 

Matrix keyboard operation 

Keyboard current 

lK 

- 

10 

- 

M A 

1 X connected to Y, 

1 CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

a 

contact ON; note 4 

Keyboard 'OFF' resistance 

Other keyboard operation 

r koff 

1 




contact OFF; note 4 

Input current for X n 'ON' 

'IH 

- 

- 

30 

MA 

V| = 1,5 to 3 V 

Input current for Y n 'ON' 

-'IL 

10 

- 

- 

ma 

V | = 0 to 2,5 V 

Input current Y n 

-l| 

- 

- 

0,7 

mA 

V| = V SS 


Notes 

1. Vddq = 1,8 V only for redial. 3. Stray capacitance between pins 8 and 9 < 3 pF. 

2. All other inputs and outputs open. 4. Guarantees correct keyboard operation. 
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CHARACTERISTICS (continued) 



Symbol 

min. 

typ. 

max. 


conditions 

Outputs MI, DP 
sink current 

■OL 

0,7 

1,5 

3,2 

mA 

V OL = 0,5 V 

source current 

-■oh 

0,65 

1,3 

2,7 

mA 

Vqh-2,5 V 

Latch output HOLD/APO 
sink current 

'OL 

50 

130 

300 

ma 

V OL = 0,5 V 

source current 

-■oh 

45 

110 

250 

ma 

V oh = 2,5V 


TIMING DATA 

V DD = 2,5 to 6 V; V SS = 0V; f osc - 3,579545 MHz 


input levels of F01 and F02 

V F01 

LOW 

HIGH 

LOW 

HIGH 


(V SS = LOW; V DD = HIGH) 

V F02 

LOW 

HIGH 

HIGH 

LOW 

conditions 
(note 4) 



symbol 




(test mode) 

Dialiing pulse frequency 

i/t dp 

f DP 

10,13 

15,54 

19,42 

939,2 

Hz 

note 1 

Dialling pulse period 

1/ f DP 

t DP 

98,7 

64,4 

51,5 

1,073 

ms 


Clock pulse frequency 

30 x f q p 

fCL 

303,9 

466,1 

582,6 

27965 

Hz 


Break time (note 2) 

3/5xTqp 

*b 

59,2 

38,6 

30,9 

0,644 

ms 

M/S = H; n.c. 

Make time (note 2} 

2/5 x Tqp 

tm 

39,5 

25,8 

20,6 

0,429 

ms 

M/S = H; n.c. 

Break time (note 3) 

2/3 x Tqp 

tb 

65,8 

42,9 

34,6 

0,715 

ms 

M/S = L 

Make time (note 3) 

1/3 x Tqp 

t m 

32,9 

21,5 

17,2 

0,358 

ms 

M/S = L 

Inter-digit pause 

8 x Tqp 

t id 

790 

515 

412 

8,58 

ms 


Reset delay time 

1,6 x T pp 

trd 

158 

103 

82,4 

1,72 

ms 


Access pause time 

32 x T dp 

*ap 

3,16 

2,06 

1,65 

0,034 

s 


Prepulse duration 

1/3 x Tqp 

td 

33 

21,5- 

17,2 

0,358 

ms 


Debounce time 
min 

4/30 x T dp 

*e min 

13,2 

8,58 

6,87 

0,143 

ms 


max. 

1 /6x Tqp 

*e max 

16,5 

10,7 

8,58 

0,179 

ms 


Clock start-up time 


tontyp 

4 

- 

- 

- 

ms 

CE: V SS — 
Vqd (note 

Initial data entry 
time (typ.) 

l on + *e 

ti 

18 

14 

12 

4 

ms 



Notes 


1. Exactly 10 Hz with 3,5328 MHz crystal. 

2. Mark-to-space ratio: 3:2. 

3. Mark-to-space ratio: 2:1. 

4. In thè n.c. (not connected) condition, thè input is drawn to thè appropriate state by thè internai 
pull-up/puli-down current. 

5. Stray capacitance between pins 8 and 9: < 3 pF. 
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C-MOS interrupted current-loop dialling Circuit 


PCD3324 



18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G) 



max 


1,7 max 




Positional accuracy. 

(m) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 

SOLDERING 

See next page. 
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SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane {or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1) above. 
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seating piane 


C-MOS interrupted current-loop dialling current 


PCD3324 



18-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-133) 




Positional accuracy. 

(m) Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 
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DEVELOPMENT SAMPLE DATA 

This information is derived from developmont samples 
made avariatile for evaluation. It does noi necessarily 
imply that thè device will go into regular production. 


J V 


PCD3325 


C-MOS INTERRUPTED CURRENT-LOOP DIALLING CIRCUIT 

The PCD3325 is a single chip silicon-gate C-MOS integrateci Circuit. It is intended to convert pushbutton 
keyboard entries into streams of correctly-timed line current interruptions. The input data is derived 
from a telephone keyboard with a 3 x 4 pushbutton matrix. Numbers with up to 23 digits can be 
retained in a RAM for redial. A delayed reset is built-in for line power breaks. 

The PCD3325 can regenerate access pauses during redial. During thè originai entry, access pauses are 
stored via thè keyboard. A regenerated access pause can be terminated during redial in two ways: 
via thè keyboard, or with an external diai tone recogniser circuit. This makes thè Circuit very suitable 
for redial in PABX (Private Automatic Branch Exchange} systems. The PCD3325 is pin to pin 
compatible with thè DF320 and thè MT4320 (however, including additional functions). 

The circuit has thè following features: 

• Operation from 2,5 V to 6 V supply. 

• Static standby operation down to 1,8 V. 

• Low current consumption; typ. 40 /uA. 

• Low static standby current; typ. 1 //A. 

• On-chip oscillator for 3,58 MHz crystal. 

• Fully decoded and debounced inputs for 3 x 4 matrix keyboard. 

• 23-digit capacity, including access pauses, for redial operation. 

• Memory overflow possibility (with internally disabled redial). 

• Selectable diaiIing pulse frequency: 10 Hz, 16 Hz and 20 Hz. 

• Test pulse frequency: 932 Hz. 

• Selectable diaiIing pulse mark/space ratios; 2 : 1 or 3 : 2. 

• Hold facility for lengthening thè inter-digit period. 

• Circuit reset for line power breaks;> 160 ms (10Hz diailing pulse frequency). 

• Access pause generation automatically or via thè keyboard. 

• Access pause reset: 

via thè keyboard, 

with external tone recogniser. 

• All inputs with pull-up/pull-down (except CE). 

• All inputs are internally protected against electrostatic charges. 

• High input noise immunity. 


PACKAGE OUTL1NE 

PCD3325P: 18-lead DIL; plastic (SOT-102G). 
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PINNING 

1 

V DD 

10 

V SS 

Inputs 

4 

M/S 

5 

F01 | 

6 

F02 J 

7 

CE 

11 

XI | 

12 

X2 

13 

X3 J 

14 

Y1 ) 

15 

Y2 

16 

Y3 1 

17 

Y4 1 

Outputs 

2 

DP 

3 

MI 


V DD 

L_L 

U — 

0 

DP 

[I 


33 

MI 

a. 


33 

M/S 

[i 


33 

F01 

[i 

PCD3325 

33 

F02 

ti 


33 

CE 

ti 


33 

OSC IN 

\L 


13 

OSC OUT 



33 


18 HOLD/APO 


7Z84491.1 B 

Fig. 1 Pinning diagram. 


positive suppiy 
negative suppiy 


Controls thè mark-to-space ratio of thè line pulses 

thè diaiIing pulse frequency is defined by thè logie state of these two inputs 

Chip Enable; used to initialize thè System; to select between thè operational mode 
and thè static standby mode; to handle line power breaks 

column keyboard inputs with pulhdown on chip 


row keyboard inputs with pull-up on chip 


2 DP Dialling Pulse; drive of thè external line switching transistor or relay 

3 MI Muting; normally used for muting during thè dialling sequence 

Input/output 

18 HOLD/APO This pin will go HFGH when an access pause code is read from thè memory during 
pulsing and will interrupt dialling. It can also be externally controlled; it will 
interrupt dialling after completion of thè current digit or immediately during an 
inter-digit pause {tj,j); further keyboard data will be accepted. 


Oscillator 

8 OSC IN 1 

9 OSC OUT j 



input and output of thè on-chip oscillator 
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DEVELOPMENT SAMPLE DATA 




FUNCTIONAL DESCRIPTION (see also Fig. 2) 

Clock oscillator (OSC IN, OSC OUT) 

The time base for thè PCD3325 is a crystal controlled on-chip oscillator which is completed only by 
connecting a crystal between thè OSC IN and OSC OUT pins. The oscillator is followed by a frequency 
divider of which thè division ratio can be externally set (F01 and F02) to provide one of four chip 
system clocks; three 'normal' clock frequencies and one higher test frequency. 

Alternativeìy, thè OSC IN input may be driven from an external clock signal. 












mini 


PCD3325 


Chip Enable (CE) 

The CE input is used to initialize thè chip System. 

CE = LOW provides thè static standby condition. In this mode thè clock oscillatoris off and internai 
registers are clamped reset with thè exception of thè WRITE ADDRESS COUNTER (WAC). The 
keyboard input is inhibited, but data previously entered is saved in thè RAM. 

When CE = HIGH thè clock oscillator is operating, thè internai registers are enabled and data can be 
entered from thè keyboard. 

If thè CE input is taken to a LOW level for more than thè time t rc | (see Figs 5 and 6 and timing data) 
an internai reset pulse will be generated at thè end of thè t rc j period. The System is then in thè static 
standby mode. Short CE pulses of < t rc j will not affect thè operation of thè Circuit. No reset pulses are 
then produced. 

Debouncing keyboard entries 

The column keyboard inputs to thè integrated circuit (X n ) and thè row keyboard inputs (Y n ) are for 
direct connection to a 3 x 4 single contact keyboard matrix (with or without common contact) as shown 
in Fig. 3, or to a doublé contact keyboard with a common left open (see Fig. 4). An entry is decoded 
into a 4-bit binary keycode by thè keyboard decoder when one column input is connected to one row 
input or, when one column input is set HIGH and one row input is set LOW. Any other input combin- 
ations will be judged to be not valid and will not be accepted. Valid inputs are debounced on thè 
leading and trailing edges as shown in Fig. 5. Keyboard entries are only decoded into 4-bit binary 
keycodes and written into thè RAM if thè keyboard contact remains closed for four or five clock pulse 
periods (entry period t e ). The next keyboard entry will not be accepted until thè previously closed 
contact has been open for three or four clock pulse periods. The one clock pulse period of uncertainty 
in thè debouncing process arises because keyboard entries are not detected until thè trailing edge of 
thè first clock pulse after thè entry. 

Data entry 

After each keyboard entry has been debounced and decoded, thè keycode is written into thè RAM, 
and thè WAC is incremented by one to select thè next RAM location where thè next keycode will be 
stored. As each keycode is recalled from thè RAM for line pulsing, thè READ ADDRESS COUNTER 
(RAC) is incremented by one to select thè RAM location of thè next keycode to be recalled. 
Consequently, thè difference between thè contents of thè WAC and of thè RAC represents thè number 
of keycodes that have been written into thè RAM but not yet converted into line pulses. If more than 
23 keycodes are written into thè RAM, memory overflow results and thè excess keycode replace thè 
data in thè lower numbered RAM locations. In this event, since an erroneous number is stored, auto- 
matic redialling is inhibited until thè WAC has been reset by thè first digit entry of thè next telephone 
cali. 

If thè first pushbutton to be pressed is not redial (#), thè WAC is reset during entry time t e , thè 
corresponding keycode is written into thè first RAM location, and thè WAC is then incremented by 
one. If thè first pushbutton to be pressed is redial (#), thè WAC is not reset and thè keycodes stored 
in thè RAM are sequentially recalled and converted into correctly timed dialling pulses at output DP. 

If thè redial pushbutton (#) is operated again during thè redialling sequence it will be decoded as an 
Access Pause Reset. This function will be described later during thè description of thè access pause 
System of thè PCD3325. During redial no keyboard entry will be accepted and stored in thè RAM. But, 
when all in thè RAM stored numbers have been pulsed out, new keyboard entry will be accepted, 
stored at thè RAM position after thè last digit code of thè originai entry and converted into correctly 
timed dialling pulses. 






5 


o Fig. 3 Single contact keyboard. Fig. 4 Doublé contact keyboard. 

LU 

> 

LU 

Q 
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STATIC STATI C 

STANDBY MODE DIALLING MODE STANDBY MODE 


PCD3325 



Fig. 5 Timing diagram showing clock start-up, keyboard entry debouncing 
and thè effect of interrupting thè supply to CE during thè transmission of 
dialiing pulses. 

N.B.: CL and M2 are internai signals. 









DEVELOPMENT SAMPLE DATA 



Dialling sequence 

The dialling sequence can be initiated under either of thè following two conditions: 

• The supply to thè integrated Circuit is derived from thè telephone lines via thè cradle contacts 
(power supply before keyboard entry); see Fig. 6. 

Then, approximately 4 ms (t on ) after CE goes HIGH, thè clock pulse generator starts and, ten clock 
pulse periods (t^) later, a prepulse with a duration of ten clock pulse periods (t^) appears at output 
MI. This prepulse ensures that, if a polarized muting relay with two stable positions is used, it 
switches to thè de-muted position so that thè circuit is then in thè conversation mode whilst thè 
subscriber awaits thè dialling tone. When thè first digit of thè required number is entered at thè 
keyboard, data entry period t e commences. 

* The supply to thè integrated circuit is derived from thè telephone lines via thè cradle contacts in 
series with a common keyboard contact (Fig. 7). 

When thè first digit of thè required number is entered at thè keyboard, thè common keyboard contact 
connects thè line voltage to Vqq and CE becomes HIGH. Approximately 4 ms (t on ) after CE goes 
HIGH, thè clock pulse generator starts and data entry period t e commences. After period t e , MI goes 
HIGH and thè pushbutton can be released. The supply to Vqq and CE is then maintained via thè 
muting circuit controlled by MI. 

The further dialling sequence will be described with thè aid of Fig. 6. When thè keyboard entry has 
been decoded and written into thè RAM, MI goes HIGH to mute thè telephone and an inter-digit 
pause (tjd) ensues. M2 then goes HIGH (M2 is an internally generated signal, used for explanation 
only), thè RAC addresses thè RAM and thè first keycode is loaded into thè register of thè output 
counter which generates thè appropriate number of correctly-timed dialling pulses at output DP. 

When thè digit has been pulsed out, M2 goes LOW, thè RAC is incremented by one and thè procedure 
repeats until thè WAC and RAC contents are equal (all digits pulsed out). Output MI then goes LOW, 
thè circuit assumes thè conversation mode. The circuit reverts to thè static standby mode if CE goes 
LOW for more than thè reset delay time (t rc j = 1,6 dialling pulse periods) at any time during thè 
conversation or dialling mode (e.g. because thè handset is replaced). CE remains LOW although VpQ is 
maintained by a back-up supply (e.g. because an external diode isolates CE from thè back-up supply 
connected to Vqq). The RAM retains its contents for subsequent automatic redialling as long as 
thè back-up supply maintains Vqd above = 1,8 V. 
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C-MOS interrupted current-loop dialling circuit 


PCD3325 


J v 


< 

H 

< 

Q 

Lii 


CU 


S 

< 


CO 

H 

Z 


LU 


Q_ 

o 

-I 


handset 

|À| 


handset 

lifted 

1 

T 


replaced 

I 

CR AD LE 



"1 

CONTACT_1 



1_ 



MODE 


7Z84498 .1 


LLi Fig. 7 Timing diagram for initiating thè dialling mode with Vqd and CE initially supplied via thè 

° cradle contacts in series with a common contact on thè keyboard. See Fig. 6 for pulse timings after 

point A. M2 is an internai signal. 
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Hold function 

As shown in Fig. 8, thè hold function allows thè intervai between consecutive pulsed digits to be 
prolonged under thè control of external equipment. When thè HOLD/APO is set HIGH, thè dialling 
pulse-train is interrupted as soon as M2 goes LOW to signal that thè current digit has been pulsed out. 
In thè hold condition, further keyboard entries will be accepted, debounced, decoded and stored in 
that RAM. No further keycodes will be read from thè RAM and converted into dialling pulses on DP 
unti! thè HOLD/APO is set LOW again and an inter-digit pause has elapsed. 




| start of tjd | 

V DD > v DDO delayed unti! 

CE = HIGH I HOLD/APOI tjd 

= LOW 


DIALLING CONVERSATION DIALLING 


MODE MODE MODE 


7Z84496 


Fig. 8 Timing diagram showing thè effect of activating thè HOLD/APO during thè transmissìon of 
dialling pulses. M2 is an internai signal. 







C-MOS interrupted current-loop diatiing Circuit 
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< 

CO 
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> 

LU 

a 


DIAL 

access pause 


KEYBOARD 

INPUT 


MI 


DP 

DIALLING 

TONE 


HOLD/APO 


set 



REDI AL 


KEYBOARD 

INPUT 


MI 


DP 


DIALLING 

TONE 


access pause 


redia I reset 


r#n 

r#i 



j i 


rnjri m 

* ^d 

rn f2i 

- M 




= 


HOLD/APO 


r— i_ 

7Z87239 


Fig. 9 DiaiIing sequence showing how an access pause code is stored in thè RAM (DIAL) and how thè 
access pause code is reset during thè REDI AL. 

Note: access pause can be reset by pressing any key. 
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PCD3325 


_yv_ 

Access pause regeneration during redial 

During originai entry, access pause codes can be stored at thè appropriate positions in thè RAM. 

During redial thè Access Pause Output (HOLD/APO) will go HIGH as soon as an access pause code is 
read from thè RAM, thereby interrupting dialling until HOLD/APO is made LOW again as described 
above. In this way thè normal inter-digit pause with a duration tjj can be replaced by a proper access 
pause. An access pause code is stored in thè RAM during originai entry by pressing thè access pause 
key (*) between entering thè trunk exchange code and thè subscriber code, or at any other moment an 
access pause is required. The number of access pauses that can be inserted in this manner is only limited 
by thè capacity of thè RAM (digits + access pauses < 23). 

During redial, access pauses will be automatically regenerated. 

Two methods of terminating an access pause: 

1. Manually, by pressing thè redial key (#) 

2. With an external tone recogniser, by forcing HOLD/APO to LOW. 


r 



access pause ( 


DP _ 

■“ + i i 

_lQJH 

l 

!Z HOLD/APO 

r—i 

i 

L ! 

i 1 1 

de-mute mute 1 

DIALLING 


1 

TOM F 1 



WV 

m t id ^ | 


DIALLING CONVERSATION DIALLING 

MODE MODE MODE 


7Z84494 


(1) a. Access pause reset by pressing redial key (#). 
b. HOLD/APO controlled by tone recogniser: 

HOLD/APO forced to LOW. 

Fig. 10 Timing diagram showing Access Pause Reset, during redial. 
Note: access pause can be reset by pressing any key. 
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C-MOS interrupted current-loop dialling circuit 


PCD3325 
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RATINGS 


Limiting values in accordance with thè Absolute 

Maximum System (IEC 134) 



Supply voltage 

V DD 

—0,3 to 8 

V 

Voltage on any pin 

V| v ss - 

-0,3 to Vqq + 0,3 

V 

Operating ambient temperature range 

Tamb 

-25 to +70 

°c 

Storage temperature range 

T stg 

-55 to +125 

°c 


CHARACTERISTICS 

Vqq = 3 V; Vgs - 0 V; crystal parameters: f osc = 3,58 MHz, Rsmax = 100 £1 (note 3); T am b = 25 °C; 
unless otherwise specified. 



Symbol 

min. 

typ. 

max. 


conditions 

Operating supply voltage 

V DD 

2,5 

3 

6 

V 

1 

Standby supply voltage 
(note 1) 

v DDO 

1,8 

_ 

6 

V 

T amb “-25to+70 °C 

Operating supply current 

'dd 

- 

‘40 

- 


CE = HIGH; notes 2, 3 


■dd 

- 

50 

100 

M A 

f CE = HIGH;V DD = 6V; 

1 notes 2, 3 

Standby supply current 

*DDO 

- 

1 

5 

MA 

CE = LOW; note 2 


■dDO 

- 

- 

2 

HA 

1 V DD = 1,8 V 
' T amb =-25to+70°C 

Input voltage LOW 

Input voltage HIGH 

V|L 

V|H 

0,7 V DD - 

0,3 V DD 


j 1,8V<V DD <6 V 

Input leakage current; CE 
LOW 

-'IL 

_ 

_ 

50 

nA 

CE = LOW 

HIGH 

'IH 

- 

- 

50 

nA 

CE = HIGH 

Pull-up input current 

M/S 

-l|L 

30 

100 

300 

nA 

co 

co 

> 

ii 

> 

Pull-down input current 

F01, F02 

'IH 

30 

100 

300 

nA 

V| = V DD 

Matrix keyboard operation 

Keyboard current 

'k 

- 

10 

- 

IJlA 

| X connected to Y, 

1 CE = HIGH 

Keyboard 'ON' resistance 

r kon 

- 

- 

500 

n 

contact ON; note 4 

Keyboard 'OFF' resistance 

r koff 

1 

- 

- 


contact OFF; note 4 

Other keyboard operation 
Input current for X n 'ON' 

'ih 

_ 

_ 

30 

ma 

V| = 1,5 to 3 V 

Input current for Y n 'ON' 

-'IL 

10 

- 

- 

ma 

V| = 0 to 2,5 V 

Input current Y n 

-Il 

- 

- 

0,7 

mA 

V| = V SS 


Notes 

1. VppQ = 1,8 V only for redial. 

2. All other inputs and outputs open. 



3. Stray capacitance between pins 8 and 9 < 3 pF. 

4. Guarantees correct keyboard operation. 
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PCD3325 


J V 


CHARACTERIST1CS (continued) 



Symbol 

min. 

typ. 

max. 


conditions 

Outputs MI, DP 
sink current 

'OL 

0,7 

1,5 

3,2 

mA 

V 0L = 0,5 V 

source current 

-*OH 

0,65 

1,3 

2,7 

mA 

V OH = 2,5V 

Latch output HOLD/APO 
sink current 

>OL 

50 

130 

300 

ma 

V 0 L = 0,5 V 

source current 

-'oh 

45 

110 

250 

ma 

V 0 H " 2,5 V 


TIMING DATA 

V DD = 2,5 to 6 V; V S s = 0 V; f osc = 3,579545 MHz 


input levels of F01 and F02 

V F01 

LOW 

HIGH 

LOW 

HIGH 


<V S s= LOW; V DD = HIGH) 

V F02 

LOW 

HIGH 

HIGH 

LOW 

conditions ' 
(note 4) 



Symbol 




(test mode) 

Diai 1 ing pulse frequency 

1/Tdp 

f DP 

10,13 

15,54 

19,42 

939,2 

Hz 

note 1 

Dìalling pulse period 

1/ f DP 

t DP 

98,7 

64,4 

51,5 

1,073 

ms 


Clock pulse frequency 

30 x fpp 

f CL 

303,9 

466,1 

582,6 

27965 

Hz 


Break time (note 2) 

3/5 x Top 

tb 

59,2 

38,6 

30,9 

0,644 

ms 

M/S = H; n.c. 

Make time (note 2) 

2/5 xTqp 

tm 

39,5 

25,8 

20,6 

0,429 

ms 

M/S = H; n.c. 

Break time (note 3) 

2/3 x Tqp 

tb 

65,8 

42,9 

34,6 

0,715 

ms 

M/S = L 

Make time (note 3) 

1/3 x Tqp 

tm 

32,9 

21,5 

17,2 

0,358 

ms 

M/S = L 

Inter-digit pause 

8x T D p 

t id 

790 

515 

412 

8,58 

ms 


Reset delay time 

1,6 x T qp 

trd 

158 

103 

82,4 

1,72 

ms 


Prepulse duration 

Debounce time 

1/3 x Tqp 

td 

33 

21,5 

17,2 

0,358 

ms 


min 

4/30 x Tpp 

te min 

13,2 

8,58 

6,87 

0,143 

ms 


max. 

1/6 x T pp 

te max 

16,5 

10,7 

8,58 

0,179 

ms 


Clock start-up time 


tontyp 

4 

- 

- 

- 

ms 

CE: V SS — 
V D d (note 5) 

Initial data entry 









time (typ.) 

*on + *e 

ti 

18 

14 

12 

4 

ms 



Notes 

1. Exactly 10 Hz with 3,5328 MHz crystal. 

2. Mark-to-space ratio: 3:2. 

3. Mark-to-space ratio: 2:1. 

4. In thè n.c. {not connected) condition, thè input is drawn to thè appropriate state by thè internai 
pull-up/pull-down current. 

5. Stray capacitance between pins 8 and 9: < 3 P F. 
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C-MOS interrupted current-loop dialling drcuit 


PCD3325 























C-MOS interrupted current-loop dialling Circuit 


PCD3325 


_y v 

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102G) 


4,7 
max 

0,51 | 

0,25^ ©| (U 


1,7 max 



Positional accuracy. 

® Maximum Material Condition. 

(1 ) Centre-lines of all leads are 

within ±0,127 mm of thè nominai 
posi ti on shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


Dimensions in mm 

SOLDERING 
See next page. 
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SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1) above. 
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_ J \ _ 

PULSE REPERTORY DIALLER/TELEPHONE-SET CONTROLLER 


The PCD3341 is a ROM version of thè PD3340 microcomputer. The latter has been adapted for tele¬ 
phony from thè PCF8500 family. Based on an 8-bit CPU, 224 byte RAM and 2kbyte ROM (mask 
programmale), thè PCD3341 can convert keyboard input data into pulses suitable for loop disconnect 
dialiing, and can control display and repertory functions and dual-tone multi-frequency (DTMF) 
dialling in 'extended feature' telephones. The PCD3341 has thè PFC8500 instruction set (8048 in- 
struction set with minor modifications). 

Features 

• pulse dialling 

• redial 

• extended redial 

• direct dialling (emergency cali) 

• on-chip 10 repertory cali numbers, each 16 digits long 

• access pause generation by recognition of first digit(s) 

• facility to add digits after redial or repertory dialling 

• standard 4x4 keyboard function keys 

• keyboard expansion 

• extension for: DTMF dialling, repertory dialling (up to 100 numbers), liquid-crystal display via 
serial I/O bus (l 2 C bus) 

• on-chip oscillator for 3,58 MHz crystal 

• facility for driving external oscillator 


QUICK REFERENCE DATA 


Supply voltage 

2,5 V to 6 V 

Static standby operation 

without reset 

down to 1,8 V 

with reset 

down to 1,0 V 

Low current consumption 

dialling mode 

typ. 300 juA 

conversation mode 

typ. 150 juA 

standby mode 

typ. 2jaA 


Encapsulation: SOT-117D (28 pin DIL, plastic) 

SO-28/SOT-136A (28 pin fiat-pack) 
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DESCRIPTION 
PCD 3340 

• 8-bit CPU structure 

• 2 kbyte ROM 

• 224 byte RAM 

• 20 quasi-directional port pins (2x8+1 x 4) 

• serial input/output port (l 2 C bus) 

• mask-programmable push-puil on all ports 

• individuai set/reset option on all ports 

• internai power on reset Circuit 

• timer/event counter 

• interrupt input (CE) 

BLOCK DIAGRAM 


HQLD COL6 COL4 COL2 M2 M3 ROW2 ROW4 ROW6 DP MI MI 

APO ICOL5 |COL3 | COLI I I ROW1 I ROW3 I ROW5 I | | | SDA 


^ r7- L 


TlIT IL 


1 2 C BUS 
INTERFACE CONTROL 


t 


=> 

=> 


r?> 




y> 

zj> a-ViT 


RAM 
224 x 




i 

u 



ALU 

1 ^ 



77 




77 


LL 


ACCUMULATOR 

_ 

TEST LOGIC 

<= 


77 


INSTRUCTION 

REG1STER 


3E 


CONTROL 

LOGIC 


PCD3341 


PRESCALER 


8- BIT 
TIMER/ 
COUNTER 




77 


I I 


INTERRUPT 

LOGIC 


OSCI LLATOR 


RESET 

CIRCUIT 


-OSCI 

-OSCO 


- V DD 

- V SS 




Li 


'ìU. 

[Un 


Purchase of Philips 7 PC components conveys a license under thè 
Philips 7 PC patent to use thè components in thè PC-system 
provided thè System conforms to thè PC specifications defined 
by Philips. 
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Microcomputer peripherals (DTMF/MODEM, RAM, LCD, clock) 
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DTMF/MODEM GENERATOR 


The PCD3311 is intended to provide thè DTMF combinations required for tone diaiIing systems in 
telephone sets where thè control functions are performed by a microcomputer. The device can inter¬ 
face directly with all standard microcomputers, accepting both 6-bit parallel input and seria! data 
input (l 2 C bus). It uses a 3,58 MHz quartz crystal or a clock of thè same frequency provided by thè 
microcomputer. The device can also provide thè MODEM frequencies according to CCITT (V21/23) 
and USA (B103/202) specifications. 

Features 

• stabilised output level 

• low distortion by on-chìp filtering (CEPT CS203 compatible) 

• latched inputs for data-bus applications 

• mode select input (parallel or serial data input) 

• strobe.input (data loaded in parallel mode) 

• MODEM frequency generator 

• single frequency generator 

QUICK REFERENCE DATA 

Operating supply voltage 

Current consumption 
in operating mode 
in standby mode (oscillator on) 
in standby mode (oscillator off) 

Frequency accuracy 
Low-frequency level 
Pre-emphasis 
Start-up time 

Encapsulation: SOT-27 (14-pin DIL plastic) 


typ. 3 V 

typ. 0,5 mA 
max. 200 ixA 
max. 10 fxA 

0 , 6 % 

typ. 153 mV 
(2,1 ± 0,7) dB 
typ. 4 ms 
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PCD3311 


Application information 



PCD3311 driven by a microcomputer 
with parallel data-bus 


V SS V DD 



7Z89960 


PCD3311 driven by a microcomputer 
with serial data-bus 



BUS 


Purchase of Philips' PC components conveys a license under thè 
Philips' PC patent to use thè components in thè PC-system 
provided thè System conforms to thè PC specifications defined 
by Philips. 
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DTMF/MODEM GENERATOR 


The PCD3312 is intended to provide thè DTMF combinations required for tone dialling systems in 
telephone sets where thè control functions are performed by a microcomputer with l 2 C interface. The 
device can interface directly with thè serial bus. It uses a 3,58 MHz quartz crystal or a clock of thè 
same frequency provided by thè microcomputer. The device can also provide thè MODEM frequencies 
according to CCITT (V21/23) and USA (B103/202) specifications. 

Features 

• stabilized output level 

• low distortion by on-chip filtering {CEPT CS203 compatible) 

• l 2 C bus compatible 

• MODEM frequency generator 

• single frequency generator 


QUICK REFERENCE DATA 


Operating supply voltage 

typ. 3 V 

Current consumption 


in operating mode 

typ. 0,5 mA 

in standby mode {oscillator on) 

max. 200 i±A 

in standby mode (oscillator off) 

max. IOjuA 

Frequency accuracy 

0,6% 

Low-frequency level 

typ. 153 mV 

Pre-emphasis 

(2,1 ±0,7) dB 

Start-up time 

typ. 4 ms 


Encapsulation: SOT-97A {8 pìn DIL plastici 
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Application information 


0DE1GD0 

SdIHGD 

tESEUtli 

00EIH 


Vss 


V DD 


DEDICATED 
MICRO COMPUTER 
PCD3341 


l 2 C bus 


T ^[ 

_X 


OSCI 

OSCO 

SCL 

PCD3312 

SDA 

Ao 



V SS V DD 


Pf 

fnJ 

LI i 

m 

BUS] 


Purchase of Philips' PC components conveys a license under thè 
Philips' PC patent to use thè components in thè PC-system 
provided thè System conforms to thè PC specifications defi ned 
by Philips. 
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DEVELOPMENT SAMPLE DATA 

This information is derived f rom development samples 
made available for evaluation. It does not necessarity 
imply that thè device will go into regular production. 



PCD8571 




128 x 8-BIT STATIC RAM 


GENERAL DESCRIPTION 

The PCD8571 is a low-power 1024-bit static CMOS/RAM, organized as 128 words of 8 bits each. Data 
and address are transferred serially via a two-line bidirectional bus (l 2 C). Automatic word address 
incrementing in read/write modes minìmizes bus traffic. Three hardware address pins AO, Al and A2 
identify when several devices are connected on thè bus, which allows thè use of up to 8 RAMs without 
additional hardware (see Fig. 13). 


Features 

2,5 V to 6 V 
min. 1,0 V 
max. 5 mA 
typ. 50 nA 


• Serial ìnput/output bus (l 2 C) 

• Address by 3 hardware address pins 

• Automatic word address incrementing 

• 8-lead DI L package 


• Operating supply voltage 

• Low data retention voltage 

• Low standby current 

• Power down mode 

• Low power consumption 


Applications 

• Telephony 

• Radio and television 

• Video cassette recorder 

• General purpose 


RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3330 applications) 
channel presets 

RAM expansion for thè microcomputer families MAB8400 
and PCF8500 



7288371.1 


PACKAGE OUTLINES 
8-lead DIL; plastic (SOT-97A). 


Fig. 1 Block diagram. 
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PINNING 

1 to 3 AO to A2 

4 V S s 

5 SDA 

6 SCL 

7 TEST 


8 V DD 


address inputs 
negative supply 
serial data line j |2cbus 
serial clock line J 

test input for test speed-up; must be connected to V$s when not in use 
(power down mode, see Fig. 14 and 15) 
positive supply 


AO [T 

Al \T_ 
A2 [T 

v ss [±_ 


^r 

PCD8571 


~*n V DD 
~7~1 TEST 
~6~| SCL 
~5~| SDA 


7Z87034 


Fig. 2 Pinning diagram. 

RATINGS 


Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply voltage range 

Q 

Q 

> 

-0,3 to + 8 

Input voltage range (any pin) 

V| 

VSS -0 ' 8 to ^DD + 8 ^ 8 

Storage temperature range 

T stg 

-55 to + 125 

Operating ambient temperature range 

Tamb 

-25 to +70 


280 


* Impedance min. 500 £2. 
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128 x S-bit static RAM 


PCD8571 


J V 


CHARACTERISTICS 

Vqd = 2,5 to 6 V; Vgs = 0; T am b = —25 to + 70 OC, unless otherwise specified 


parameter 

symbol. 

min. 

typ. 

max. 

unit 

Supply 

Supply voltage 

V DD 

2,5 

3 

6 

V 

Supply current 

at Vqq = 5 V; fsCL = 100 kHz 
operati ng 

•dd 


50 

200 

mA 

standby 

'ddo 

- 

- 

5 

ma 

Power-on reset voltage level * 
at V S CL = V SDA = V DD 

v REF 

1,5 

1,9 

2,3 

V 

Input SCL; input/output SDA 

Input voltage LOW 

V|L 



0,3V DD 

V 

Input voltage HIGH 

V| H 

0,7V DD 

- 

- 

V 

Output current LOW 

Vql = 0, 4 V 

■OL 

3 

— 

— 

mA 

Output leakage current HIGH 
at Vqh = Vdd 

•oh 

— 

— 

100 

nA 

Input leakage current (A0, Al, A2) 

V IN = V DD or V SS 

* 'in 

_ 


100 

nA 

Clock frequency (see Fig. 7) 

f SCL 

0 

- 

120 

kHz 

Input capacitance (SCL, SDA) 
at V| = Vss 

C| 

— 

— 

7 

pF 

Noise suppression time Constant 
at SCL and SDA input 

T| 

0,25 

1,0 

2,5 

jus 

LOW Vpp data retention characteristics 
Supply voltage for data retention 

V DR 

1 

1,2 


V 

Data retention current 
at V d R “ 1,0 V 

■dr 

- 

- 

2 

mA 

Power down mode (see Fig. 14) 
at Tamb “ 25 °C 

IpD 

- 

50 

- 

nA 


* The power-on reset Circuit resets thè l 2 C bus logie with Vpp < Vr^f- 
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_yv_ 

CHARACTERISTICS OF THE l J C BUS 

The l 2 C bus is for two-way, 2-1 ine communication between different ICs or modules. The two lìnes 
are a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive 
supply via a pull-up resistor when connected to thè output stages of a device. Data transfer may be 
ìnitiated only when thè bus is not busy. 

Bit transfer 

One data bit is transferred during each clock pulse. The data on thè SDA line must remain stable 
during thè HIGH period of thè clock pulse as changes in thè data line at this time will be interpreted as 
control signals. 


SDA 


/ 


X 


X 


SCL 



\ 


iT"'A 


data line 
stable : 
data valid 


change 
□f data 
allowed 


7Z87019 


Fìg. 


3 Bit transfer. 


Start and stop conditions 

Both data and clock lines remain HIGH when thè bus is not busy. A HIGH-to-LOW transition of thè 
data line, while thè clock is HIGH is defined as thè start condition (S). A LOW-to-HIGH transition of 
thè data line while thè clock is HIGH is defined as thè stop condition (P). 



i-1 



i— 

i 


SDA 

"M 

/ 

~r~\ 

'JT 

SDA 


1 i 



1 


SCL 

! s ! V 

r 

"A 

j rr 

SCL 


i_i 

start condition 



I_r 

stop condition 

7Z87005 


Fig. 4 Definition of start and stop conditions. 
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128 x 8-bit static RAM 


PCD8571 


J V 


System configuration 

A device generating a message is a "transmitter", a device receiving a message is thè "receiver". The 
device that.controls thè message is thè "master” and thè devices which are controlled by thè master 
are thè "slaves”. 



7Z87004 


Fig. 5 System configuration. 


Acknowledge 

q The number of data bytes transferred between thè start and stop conditions from transmitter to 
ui receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge 
a. bit is a HIGH leve! put on thè bus by thè transmitter whereas thè master generates an extra acknowledge 

^ related clock pulse. A slave receiver which is addressed must generate an acknowledge after thè reception 

00 of each byte. Also a master must generate an acknowledge after thè reception of each byte that has 

z been clocked out of thè slave transmitter. The device that acknowledges has to pulì down thè SD A line 

during thè acknowledge clock pulse, so that thè SDA line is stable LOW during thè HIGH period of 
thè acknowledge related clock pulse, set-up and hold times must be taken into account. A master 
-i receiver must signal an end of data to thè transmitter by not generating an acknowledge on thè last 

> byte that has been clocked out of thè slave. In this event thè transmitter must leave thè data line HIGH 

q to enable thè master to generate a stop condition. 


start clock pulse for 

condition acknowledgement 



Fig. 6 Acknowledgement on thè l 2 C bus. 
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__ 

Timing specifications 

Within thè l 2 C bus specifications a high-speed mode and a low-speed mode are defined. The PCD8571 
operates in both modes and thè timing requirements are as follows: 

High-speed mode 

Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig. 7. 



Fig. 7 Timing of thè high-speed mode. 


Where: 


*BUF 

t>tLOWmÌn 

The minimum time thè bus must be free before a new 
transmission can start 

l HD; STA 

t> tHiQHmin 

Start condìtion hold time 

tLOWmin 

4,7 ms 

Clock LOW period 

tHIGHmin 

4 ps 

Clock HIGH period 

l SU; STA 

t > tLOWmin 

Start condition set-up time, only valid for repeated start code 

l HD; DAT 

t >0 JLtS 

Data hold time 

l SU; DAT 

t > 250 ns 

Data set-up time 

tR 

t < 1 MS 

Rise time of both thè SDA and SCL line 

tF 

t < 300 ns 

Fall time of both thè SDA and SCL line 

tSU; STO 

t ^fLOWmin 

Stop condition set-up time 


Note 

All thè values referred to V||_| and V||_ levels. 
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DEVELOPMENT SAMPLE DATA 


128 x 8-bit static RAM 


PCD8571 



START ADDRESS R/W ACK DATA ACK START ADDRESS R/W ACK STOP 

CONDITION CONDITION 72870 


Fig. 8 Complete data transfer in thè high-speed mode. 

Where: 

Clock t|_oWmin 4,7 

tHIGHmin 4 

The dashed line is thè acknowledgement of thè receiver 
Mark-to-space ratio 1 : 1 (LOW-to-HIGH) 

Max. number of bytes unrestricted 

Premature termination of transfer allowed by generation of STOP condition 

Acknowledge clock bit must be provided by thè master 

Low-speed mode 

Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW perìod of 105 jus 
and a minimum HIGH period of 365 jus. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed 
timing is shown in Fig. 9. 



Fig. 9 Timing of thè low-speed mode. 
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Timing specifications (continued) 

Where: 

tBUF t > 105 ns (t|_OWmin) 

tHD; STA t >365 ms (tHlGHmin> 

t|_0W 130 MS ±25 MS 

tniGH 390 ms ±25 ms 

tSU; STA 130 ms ±25 ms* 

tHD;DAT 0 ms 

tSU; DAT 250 ns 

tR t< 1 MS 

tp t < 300 ns 

tSU; STO 130 ms ±25 ms 

Note 

All thè values referred to V||_| and V||_ levels, for definitions see high-speed mode. 


•“ -\_/ \ / r^i \ r 

~ vr'"\r~\r\r~ 


START 

CONDITION 


START BYTE 


DUMMV REPEATED 
ACKNOWLEDGE START 
CONDITION 


ADDRESS ACKNOWLEDGE STOP 

CONDITION 

7Z870I6 


Fig. 10 Complete data transfer in thè low-speed mode. 


Where: 

Clock tLoWmin 

tHIGHmin 
Mark-to-space ratio 
Start byte 

Max. number of bytes 
Premature termination of transfer 
Acknowledge clock bit 


130 ms ± 25 ms 
390 ms ± 25 ms 
1 : 3 (LOW-to-HIGH) 

0000 0001 
6 

not allowed 

must be provided by master 


Note 

The generai characterìstics and detailed specification of thè l 2 C bus are described in a separate data 
sheet (serial data buses) in handbook "ICs for digitai systems in radio, audio and video equipment". 


* Only valid for repeated start code. 
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DEVELOPMENT SAMPLE DATA 


128 x 8-bit static RAM 


PCD8571 


_/ V_ 

Addressing 

Before any data istransmitted on thè l 2 C bus, thè device which should respond is addressed first. The 
addressing is always done with thè first byte transmitted after thè start procedure. The l 2 C bus 
configuration for different PCD8571 READ and WRITE cycles is shown in Fig. 11. 


acknowledge acknowledge acknowledge 

from slave from slave from slave 



auto jncrement 
memory word address 


Fig. 11 (a) Master transmits to slave receiver (WRITE mode). 


acknowledge acknowledge acknowledge acknowledge 

from slave from slave from slave from master 



7ZS7032.1 


master receiver and 
PCD8571 slave receiver 
becomes slave transmitter 


auto increment 
word address 


Fig. 11 (b) Master reads after setting word address (WRITE word address; READ data). 


acknowledge acknowledge no acknowledge 

from slave from master from master 


I 



Fig. 11 (c) Master reads slave immediately after first byte (READ mode). 


Note 

X = don't care bit. 







PCD8571 
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APPLICATION INFORMATION 

The PCD8571 slave address has a fixed combination 1010 as group 1, while group 2 is fully 
programmale (see Fig. 12). 


1 

0 

1 

0 

A2 

Al 

A0 

R/W 


- group 1 -► 

-«-group 2-► 

7Z8703D 


Fig. 12 PCD8571 address. 



SDA SCL 

( l 2 C bus) 7Z87 029.1 


Fig. 13 PCD8571 application diagram. 


Note 

A0, Al, and A2 inputs must be connected to Vqq or Vgg but not left open. 
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DEVELOPMENT SAMPLE DATA 


128 x 8-bit static RAM 


PCD8571 




POWER DOWN MODE 

With thè condition TEST = A2 = Al = AO = Vqq thè PCD8571 goes into thè power down mode. 


Where: 
t S u 4 MS 
t H D 4 MS 



Fig. 14 Timing for power down mode. 



Fig. 15 Application for power down mode. 

Note 

1. In thè operating mode TEST = 0 (AO = Al = 0; A2 = 1 ). 

2. In thè power down mode TEST = AO = Al = A2 = 1. 



Purchase of Philips' l 2 C components conveys a license under thè 
Philips' l 2 C patent to use thè components in thè PC-system 
provided thè System conforms to thè l 2 C specifications defined 
by Philips. 
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8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A) 




^ Positiona! accuracy. 

® Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 
may deviate from nominai by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and iimits apply as in (1 ) above. 
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CLOCK/CALENDAR WITH SERIAL I/O 


GENERAL DESCRIPTION 

The PCB8573 is a low threshold, monolithic CMOS circuit that functions as a reai time clock/calendar 
in thè Inter IC (1 2 C) bus-orientated microcomputer systems. The device includes an addressable time 
counter and an addressable alarm register, both for minutes, hours, days and months. Three special 
control/status flags, COMP, POWF and NODA, are also available. Information is transferred serially via 
a two line bidirectional bus (l 2 C). To transfer data a second supply voltage must be present. Back-up 
for thè clock during supply interruptions is provided by a 1,2 V nickel cadium battery. The time base 
ìs generated from a 32,768 kHz crystal-controlled oscillator. 

Features 

• Serial input/output bus (l 2 C) interface for minutes, hours, days and months 

• Additional pulse outputs for seconds and minutes 

• Alarm register for presetting a time for alarm or remote switching functions 

• Battery back-up for clock function during supply interruption 

• Crystal oscillator control (32,768 kHz) 

QUICK REFERENCE DATA 


Supply voltage range (logie) 
Supply voltage range (leve! shifter) 
Crystal oscillator frequency 


VDD-VSS1 1.1 to2 f 6 V 

VDD~VSS2 2,5 to 6,0 V 

f osc typ. 32 768 Hz 



Fig. 1 Block diagram. 


PACKAGE OUTLINE 
16-lead DIL;plastic (SOT-38). 
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PINNING 





1 

AO 

level shifter input 


XI 


2 

Al 

level shifter input 

AO [T[ 

u 

~<6~1 V DD 

3 

COMP 

comparator output 

Al \Y_ 


H] V SS1 

4 

SDA 

serial data line* 1 „ 






l 2 C bus 

comp QT 


TT| OSCO 

5 

SCL 

serial clock line J 

SD * [TT 


Ti] osci 

6 

EXTPF 

external power fail flag input 

SCL [T] 

PCB8573 

TT| TEST 

7 

PFIN 

internai power fail flag input 




8 

V SS2 

negative supply 2 

EXTPF nr 


TT| FSET 







9 

MIN 

one pulse per minute output 

PFIN [X 


To] SEC 

10 

SEC 

one pulse per second output 

V SS2 |jL 


~9~| MIN 

11 

FSET 

oscillator set output 


7ZB66S5 

12 

TEST 

test input; must be connected 






to Vgs 2 when not in use 

Fig. 2 Pinning diagram. 

13 

OSCI 

oscillator input 




14 

OSCO 

oscillator input/output 




15 

V SS1 

negative supply 1 




16 

V DD 

common positive supply 


FUNCTIONAL DESCRIPTION 

The following is a functional description of thè PCB8573. 


Oscillator 

The PCB8573 has an intergrated crystal-controlled oscillator which provides thè timebase for thè 
prescaler. The frequency is determined by a single 32,768 kHz crystal connected between OSCI and 
OSCO. A trimmer (Cj) is connected between OSCI and Vqd. 

Prescaler and time counter 

The prescaler provides a 128 Hz signal at thè FSET output for fine adjustment of thè crystal oscillator 
without loading it. The prescaler also generates a pulse once a second to advance thè seconds counter. 
The carry of thè prescaler and thè seconds counter are available at thè outputs SEC, MIN respectively, 
and are also readable via thè l 2 C bus. The mark-to-space ratio of both signals is 1 : 1. The time counter 
is advanced one count by thè falling edge of output signal MI N. A transition from HIGH to LOW of 
output signal SEC triggers MIN to change state. The time counter counts minutes, hours, days and 
months, and provides a full calendar function which needs to be corrected once every four years. Cycle 
lengths are shown in Table 1. 


* Output open drain n-channel. 

A/- - 
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DEVELOPMENT SAMPLE DATA 


Clock/calender with serial I/O 




PCB8573 


Table 1 Cycle length of thè time counter 


unit 

number 

countìng 

carry for 

content of 


of bits 

cycle 

following 

month 




unit 

counter 

minutes 

7 

00 to 59 

59—►OO 


hours 

6 

00 to 23 

23 —►OO 


days 

6 

01 to 28 

28 —►Ol 
or 29 —►01 

j 2 (see note) 



01 to 30 

30 —►01 

4, 6, 9, 11 



01 to 31 

31 —► 01 

1,3, 5, 7, 8, 10, 12 

months 

5 

01 to 12 

12 —► Ol 



Note: Day counter may be set to 29 by a write transmission with EXECUTE ADDRESS. 


Alarm register 

The alarm register is a 24-bit memory. It Stores thè time-point for thè next setting of thè status flag 
COMP. Details of writing and reading of thè alarm register are included in thè description of thè 
characteristics of thè l 2 C bus. 

Comparator 

The comparator compares thè contents of thè alarm register and thè time counter, each with a length 
of 24 bits. When these contents are equal thè flag COMP will be set 4 ms after thè fading edge of MIN. 
This set condition occurs once at thè beginning of each minute. This information is latched, but can be 
cleared by an instruction via thè l 2 C bus. A clear instruction may be transmitted immediately after thè 
flag is set and will be executed. The effect of both COMP and POWF being set is dependent upon thè 
master software. Flag COMP information is also available at thè output COMP. The comparison may be 
based upon hours and minutes only if thè internai flag NODA (no date) is set. Flag NODA can be set 
and cleared by separate instructions via thè l 2 C bus, but it is undefined until thè first set or clear 
instruction has been received. Both COMP and NODA flags are readable via thè l 2 C bus. 

Power on/power fail detection 

If thè voltage Vqd - ^SSI below a certain value thè operation of thè clock becomes undefined. 
Thus a warning signal is required to indicate that faultless operation of thè clock is not guaranteed. 

This information is latched in a flag called POWF (Power Fail) and remains latched after restoration 
of thè correct supply voltage until a write procedure with EXECUTE ADDRESS has been received. 

The flag POWF can be set by an internally generated power fail level-discriminator signal, for application 
with Vpp—Vssi > VTH1,° r by an externally generated power fail signal, for application with 
^DD — ^SSI <VTH1- The external signal must be applied to thè input PFIN. The input stage operates 
with signals of any slow rise and fall times. Internai or external controlled POWF can be selected by 
input EXTPF as shown in Table 2. 
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FUNCTIONAL DESCRIPTION (continued) 
Table 2 Power faiI selection 


EXTPF 

PFIN 

function 

0 

0 

power fail is sensed internai 

0 

1 

test mode 

1 

o 

power fail is sensed external 

1 

Li_ 

no power fai! sensed 


0 : connected to Vgs-] ( LOW) 
1 : connected to Vqd (HIGH) 


The external power fail control operates by absence of thè Vqq—V$S 2 supply. Therefore thè input 
levels applied to PFIN and EXTPF must be within thè range of Vdd - ^SSI • A LOW level at PFIN 
indicates a power fail. POWF ìs readable via thè l 2 C bus. A power on reset for thè l 2 C bus control is 
generated on-chip, when thè supply voltage Vqq—V gg2 is 1,5 V < (VDD'Vgg'j) < 2,5 V. 

Interface level shifters 

The level shifters adjust thè 5 V operating voltage (V^p—Vg^ °f the nriicrocomputer to thè internai 
r 1,1 V supply voltage (Vpp—Vggi} of thè clock/calendar. The oscillator and counter are not 
influenced by thè Vpp—Vgg 2 supply voltage. If thè voltage Vpp—Vgg 2 ' s ab sent (Vgg2 = Vdd) the 
output signal of the level shifter is HIGH because Vpp is the common mode of the Vpp—Vgg2 and 
the Vpp -V SS1 supply. Because the level shifters invert the input signal, the internai circuit behaves 
as if a LOW signal is present on the inputs. FSET, SEC, MIN and COMP are CMOS push-pull output 
stages, for application the source capability on these outputs is cut off when the supply voltage V 
V DD- V SS2 = °* 
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CHARACTERISTICS OF THE l 2 C BUS 

The l 2 C bus is for two-way, 2 line-communication between different ICs or modules. The two lines are 
a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply 
via a pull-up resistor when connected to thè output stages of a device. Data transfer may be initiated 
only when thè bus is not busy. 

Bit transfer {see Fig. 3) 

One data bit is transferred during each clock pulse. The data on thè SDA line must remain stable 
during thè HIGH period of thè clock pulse as changes in thè data line ate this time will be interpreted 
as control signals. 


< 

H 

< 

Q 

UJ 


/i i n \ 

i 

1 




N 

\f~ 

1 

1 data line 

I stable: 

1 data valid 

i 

1 cbange 

1 of data 

1 allowed 


7 Z 87019 


Fig. 3 Bit transfer. 


a. 


2 

< 


co 


2 

LU 


2 

Q_ 

O 


> 

UJ 

O 


Start and stop conditions (see Fig. 4) 

Both data and clock lines remain HIGH when thè bus is not busy. A HIGH-to-LOW transition of thè 
data line, while thè clock is HIGH is defined as thè start condition (S). A LOW-to-HIGH transition of 
thè data line while thè clock is HIGH is defined as thè stop condition (P). 


SDA 


SCL 


V 

__ ; 

S 


s 

^ / \ 

p 



start condition 


stop condition 


7287005 


Fig. 4 Definition of start and stop conditions. 

System configuration (see Fig. 5) 

A device generating a message is a "transmitter", a device receiving a message is thè "receiver". The 
device that Controls thè message is thè "master” and thè devices which are controlled by thè master 
are thè "slaves". 



7Z87004 


Fig. 5 System configuration. 
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_ J V_ 

CHARACTERISTICS OF THE l 2 C bus (continued) 

Acknowledge (see Fig. 6) 

The number of data bytes transferred between thè start and stop conditions from transmitter to 
receiver is not limited. Each byte of eight bìts is followed by one acknowledge bit. The acknowledge 
bit is a HIGH level put on thè bus by thè transmitter whereas thè master generatesan extra acknowledge 
related clock putse. A slave receiver which is addressed must generate an acknowledge after thè reception 
of each byte. Also a master must generate an acknowledge after thè reception of each byte that has been 
clocked out of thè slave transmitter. The device that acknowledges has to pulì down thè SDA line during 
thè acknowledge clock pulse, so that thè SDA line is stable LOW during thè HIGH period of thè 
acknowledge related.clock pulse, set up and hold times must be taken into account. A master receiver 
must signal an end of data to thè transmitter by not generating an acknowledge on thè last byte that 
has been clocked out of thè slave. In this event thè transmitter must leave thè data line HIGH to enable 
thè master to generate a stop condition. (See Fig. 13 and Fig. 14.) 


start clock pulse for 

condition acknowledgement 



DATA OUTPUT 
BY RECEIVER 


7Z87007 


Fig. 6 Acknowledgement on thè l 2 C bus. 


Timing specifications 

Within thè l 2 C bus specifications a high-speed mode and a low-speed mode are defined. The PCB8573 
operates in both modes and thè timing requirements are as follows: 


High-speed mode 


Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in 
Fig. 7. 
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DEVELOPMENT SAMPLE DATA 


Clock/calender with serial I/O 


PCB8573 


Where: 

tguF t ~ t|_OWmin The minimum time thè bus must be free before a new 

transmission can start 

*HD; STA * « tHiGHmin Start condition hold time 

tLOWmin 4,7 jits Clock LOW period 

tHIGHmin 4 jus Clock HIGH period 

t$U‘ STA t ' tLOWmin Start condition set-up time, only valid for repeated start code 

tHD 1 DAT t ' 0 jus Data hold time 

tSU 1 DAT t~ 250 ns Data set-up time 

tR t * 1 ms Rise time of both thè SDA and SCL line 

tp t ' 300 ns Fall time of both thè SDA and SCL line 

tSUjSTO t* *ti_0Wmin Stop condition set-up time 


Note 

All thè values referred to V 11 _| and V 11 _ levels. 



START ADDRESS R/W ACK DATA ACK START ADDRESS R/W ACK STOP 

CONDITION CONDITION 7za70 

Fig. 8 Complete data transfer in thè high-speed mode. 


Where: 

Clock t|_ 0 Wmin 4,7 /js 

tHiGHmin 4 

The dashed line is thè acknowledgement of thè receiver 
Mark-to-space ratio 1 : 1 (LOW-to-HIGH) 

Max. number of bytes unrestricted 

Premature termination of transfer allowed by generation of STOP condition 

Acknowledge clock bit must be provided by thè master 
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CHARACTERISTICS OF THE l 2 C BUS (continued) 

Low-speed mode 

Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 ps 
and a minimum HIGH period of 365 ps. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed 
timing is shown in Fig. 9. 



Where: 

tBUF 

t HD; STA 

l L0W 

tHIGH 

tSU;STA 

l HD; DAT 

tSU; DAT 

tR 

tF 

tSU;ST0 


t' 105 ps (t L0 Wmin) 
t r- 365 ps (tniGHmin) 
130 ms ± 25 jus 
390 jus ± 25 ms 
130 jus ±25 jus* 
t > 0 ms 
t > 250 ns 
t < 1 ms 
t < 300 ns 
130 ms ± 25 ms 


Note 

All thè values referred to V|[_| and V| l levels, for definitions see high-speed mode. 


* Only valid for repeated start code. 
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DEVELOPMENT SAMPLE DATA 


Clock/calender with serial I/O 


PCB8573 


_yv_ 

sda "~\_/ \_/ t r/ " x \ r 

START START BYTE DUMMY REPEATED ADDRES. ACKNOWLEDGE STOP 

CONDITION ACKNOWLEDGE START CONOITION 

CONDITION 7Z87016 


Fig. 10 Complete data transfer in thè low-speed mode. 


Where: 

Clock t|_ 0 wmin 

tHIGHmin 
Mark-to-space ratio 
Start byte 

Max. number of bytes 
Premature termination of transfer 
Acknowledge clock bit 


130 jus ± 25 jus 
390 fis ± 25 /4S 
1 : 3 (LOW-to-HIGH) 

0000 0001 
6 

not allowed 

must be provided by master 


Note 

The generai characteristics and detailed specification of thè l 2 C bus are described in a separate data 
sheet (serial data buses) in handbook: ICs for digitai systems in radio, audio and video equipment. 
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ADDRESSING 

Before any data is transmitted on thè l 2 C bus, thè device which should respond is addressed first. The 
addressing is always done with thè first byte transmitted after thè start procedure. 

Slave address 

The clock/calendar acts as a slave receiver or slave transmitter. Therefore thè clock signal SCL is only 
an input signal, but thè data signal SDA is a bidirectional line. The clock calendar slave address is shown 
in Fig. 11. 


MSB LSB 










1 

1 

0 

1 

0 

Al 

AO 

R/W 


7Z86686 


Fig. 11 Slave address. 

The subaddress bits AO and Al correspond to thè two hardware address pins AO and Al which allows 
thè device 1 of 4 different addresses. 

Clock/calendar READ/WRITE cycles 

The l 2 C bus configuration for different clock/calendar READ and WRITE cycles is shown in Fig. 12 
and Fig. 13. 


acknowledge 
from slave 


acknowledge 
from slave 


acknowledge 
from slave 


R/W \ 


s 

CLOCK/CALENDAR 

ADDRESS 

0 


MODE POINTER 

A 

DATA 

A 

3 

1 

n b, tes 



( n = 0, 1,2, . . .) 


auto increment 
of B1, BO 


Fig. 12 Master transmitter transmits to clock/calendar slave receiver. 

This mode is used to set thè time counter, thè alarm register and thè flags. The transmission of thè 
clock/calendar address is followed by thè MODE-POINTER-WORD which contains a CONTROL-nibble 
(Table 3) and an ADDRESS-nibble (Table 4). The ADDRESS-nibble is valid only if thè preceding 
CONTROL-nibble is set to EXECUTE ADDRESS. The third transmitted word contains thè data to be 
written into thè time counter or alarm register. 
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Table3 CONTRO L-nibble 



C2 

CI 

co 

function 

0 

0 

0 

0 

execute address 

0 

0 

0 

1 

read control/status flags 

0 

0 

1 

0 

reset prescaler, including seconds counter; without carry for minute counter 

0 

0 

1 

1 

time adjust, with carry for minute counter (see note) 

0 

1 

0 

0 

reset NO DA flag 

0 

1 

0 

1 

set NODA flag 

0 

1 

1 

0 

reset COMP flag 


Note 

tf thè seconds counter is below 30 there is no carry. This causes a time adjustment of max. —30 s. 
From thè count 30 there is a carry which adjusts thè time by max. + 30 s. 

Table 4 ADDRESS-nibble 



B2 

B1 

B0 

addressed to: 

0 

0 

0 

0 

time counter hours 

0 

0 

0 

1 

time counter mìnutes 

0 

0 

1 

0 

time counter days 

0 

0 

1 

1 

time counter months 

0 

1 

0 

0 

alarm register hours 

0 

1 

0 

1 

alarm register minutes 

0 

1 

1 

0 

alarm register days 

0 

1 

1 

1 

alarm register months 


w At thè end of each data word thè address bits B1, B0 will be incremented automatically provided thè 
° preceding CONTRO L-nibble is set to EXECUTE ADDRESS. There is no carry to B2. 

Table 5 shows thè placement of thè BCD upper and lower digits in th‘e DATA byte for writing into thè 
addressed part of thè time counter and alarm register respectively. 


Table 5 Placement of BCD digits in thè DATA byte 


MSB 


DATA 



LSB 


upper digit 

lower digit 

UD 

uc 

UB 

UA 

LD 

LC 

LB 

LA 

addressed to: 

X 

X 

D 

D 

D 

D 

D 

D 

hours 

X 

D 

D 

D 

D 

D 

D 

D 

minutes 

X 

X 

D 

D 

D 

D 

D 

D 

days 

X 

X 

X 

D 

D 

D 

D 

D 

months 


Where "X" is thè don't care bit and "D” is thè data bit. 

Acknowledgement response of thè clock calendar as thè slave receiver is shown in Table 6. 
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Fig. 14 Master reads clock/calendar immediately after first bite. 





DEVELOPMENT SAMPLE DATA 


Clock/calender with serial I/O 


PCB8573 


ADDRESSING (continued) 

Table 6 Slave receiver acknowledgement 


mode pointer 

acknowledge on byt 
address | mode pointer 

data 


C2 

CI 

co 


B2 

B1 

BO 




0 

0 

0 

0 

0 

X 

X 

X 

yes 

yes 

yes 

0 

0 

0 

0 

1 

X 

X 

X 

yes 

no 

no 

0 

0 

0 

1 

X 

X 

X 

X 

yes 

yes 

no 

0 

0 

1 

0 

X 

X 

X 

X 

yes 

yes 

no 

0 

0 

1 

1 

X 

X 

X 

X 

yes 

yes 

no 

0 

1 

0 

0 

X 

X 

X 

X 

yes 

yes 

no 

0 

1 

0 

1 

X 

X 

X 

X 

yes 

yes 

no 

0 

1 

1 

0 

X 

X 

X 

X 

yes 

yes 

no 

0 

1 

1 

1 

X 

X 

X 

X 

yes 

no 

no 

1 

X 

X 

X 

X 

X 

X 

X 

yes 

no 

no 


Where "X" is thè don't care bit. 


Table 7 Organization of thè BCD digits in thè DATA byte 


MSB 


DATA 




LSB 



upper digit | 


lower digit 


UD 

UC 

UB 

UA LD 

LC 

LB 

LA 

addressed to 

0 

0 

D 

D D 

D 


D 

D 

hours 

0 

D 

D 

D D 

D 


D 

D 

minutes 

0 

0 

D 

D D 

D 


D 

D 

days 

0 

0 

0 

D D 

D 


D 

D 

months 

0 

0 

0 

* * ** 

NODA 

COMP 

POWF 

control/status flags 


Where: "D" is thè data bit. 


* = minutes. 

** = seconds. 
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RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC134) 


Supply voltage ranges 

i 

a 

D 

> 

co 

co 

> 



-0,3 to + 8 

V 


VDD- 

-VSS2 



-0,3 to + 8 

V 

Voitage on pins 4 and 5 



V SS2" 

-0,8 

to Vqq + 0,8 

V* 

Voltage on pins 6, 7, 13 and 14 



v ssi- 

-0,6 

to V[)D + 0,6 

V 

Voltage on any other pin 



V SS2‘ 

-0,6 

to Vqd + 0,6 

V 

Input current 

ll 


max. 


100 

ma 

Output current 

( 0 


max. 


10 

mA 

Power dissipation per output 

Po 


max. 


100 

mW 

Total power dissipation per package 

p tot 


max. 


200 

mW 

Operating ambient temperature range 

"Pamb 




0 to + 70 

°C 

Storage temperature range 

T stg 




-55 to + 125 

OC 


* Impedance min. 500 £1. 
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CHARACTERISTICS 

V SS2 ” 0 V; T amb = 0 to + 70 °C unless otherwise specified 


parameter 

Symbol 

min. 

typ. 

max. 

unit 

Supply 

Supply voltage level shifter 

V DD“VSS2 

2,5 

5 

6,0 

V 

Supply voltage logie 

V DD“ V SS1 

1,1 

- 

2,6 

V 

Supply current Vssi 
at Vdd~ v SS1 = 1,5 V 

-issi 

_ 

— 

10 

M A 

Supply current Vss2 
at V DD -V SS2 = 5 V 
(Iq “ 0 mA on ali outputs) 

-'SS2 

— 

_ 

50 

MA 

Inputs 

Inputs SCL, SDA, A0, Al, TEST 

Input leakage current 
at Vdd~ v SS 2 = 6 v ; 

T amb = 25°C 

V| =6 V 

'1 



1 

|UA 

V| = 0 V 

-Il 

- 

- 

1 

MA 

Inputs SCL, SDA, AO, Al, TEST 
(level shifter inputs) 
at Vq[)—V gs2 = 2,5 to 6 V 
Input voltage HIGH 

V| H 

0,7 x V DD 



V 

Input voltage LOW 

V|L 

- 

- 

0,3 x Vdd 

V 

Inputs EXTPF, PFIN 
at V DD -Vssi = 1,1 to 2,6 V 
Input voltage HIGH 

V|H 

o,7 x Vdd-Vssi 



V 

Input voltage LOW 

V|L 

- 

- 

0,3 x Vdd-Vssi 

V 

Input leakage current 
at Vdd-Vssi = 2,6 V; 

Tamb = 25°C 

V| = Vdd 

II 



0,1 

MA 

v l = V SS1 

-Il 


- 

0,1 

mA 
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CHARACTERIST1CS (continued) 

parameter 

symbo! 

min. 

Outputs 

Óutputs SEC, MIN, COMP, FSET 
(norma! buffer outputs) 

Output voltage HIGH) 



at Vdd-Vss 2 = 2 ,5 v 
— Iq = 0,1 mA 

v OH 

Vpp-0,4 

at ^DD“^SS2 = 4 to 6 V 
— Iq = 0,5 mA 

v OH 

V DD“ 0 ^ 4 

Output voltage LOW 



at V DD“ V SS2 = 2 ' 5 v 

Iq = 0,3 mA 

VOL 


at Vqq—V gs2 = 4 to 6 V 

Iq = 1,6 mA 

v OL 

— 

Output SDA 
(N-channel open drain) 



Output "ON”: Iq = 3 mA 
at Vqq—V ss2 = 2,5 to 6 V 

Output "OFF” (leakage current) 

V 0 = 6V;T amb = 25°C 

VOL 

- 

at Vqq-Vss2 = 6 v 

'o 

— 

Internai threshold voltage 



Power failure detection 

V TH1 

1 

Power ”ON" reset 



at V SCL = V SDA = V DD 

V TH2 

1,5 

Rise and fall times of input signals 

Input EXTPF 

at Vpp—Vggi =1,1 to 2,6 V 

Input PFIN 

tr<tf 

- 

at Vpp—Vgsi ~ 1/1 to 2,6 V 
(10% to 90% (V DD -Vssi)) 

tr.tf 

— 

Input signals except EXTPF and PFIN 



at Vpp—VgS2 = 2,5 to 6 V 
between Vjpand V||_| levels 
rise time 

tr 


fall time 

tf 
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PCB8573 


parameter 


Frequency at SCL 
at ^DD”^SS2 = 4 to 6 V 
Pulse width LOW (see Figs 7 and 9) 
Pulse width HIGH (see Figs 7 and 9) 

Noise suppression time Constant 
at SCL and SDA output 

Input capacitance (SCL, SDA) 
Oscillator 

Integrated oscillator capacitance 
Oscillator feedback resistance 
Oscillator stability for: 
A(VdD“ v SS1) = 100 mV 
at V DD —V SS 1 = 1»55 V; 

^amb = 25 °C 
Quartz crystal parameters 
Frequency = 32,768 kHz 
Series resistance 
Parai lei capacitance 
Trimmer capacitance 



>, / 
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APPLICATION INFORMATION 



l 2 C bus 


Fig. 15 Application example of thè PCB8573 clock/calendar. 



Purchase of Philips' PC components conveys a license under thè 
Philips' PC patent to use thè components in thè PC-system 
provided thè System conforms to thè PC specifications defined 
by Philips. 
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_/ V 

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 




Positional accuracy. 

Maximum Material Condition. 

Centre-lines of all leads are 
within ±0,127 mm of thè nominai 
position shown; in thè worst case, 
thè spacing between any two leads 


top view 


may deviate from nominai by 
±0,254 mm. 


Dimensions in mm 


(2) Lead spacing tolerances apply 
from seating piane to thè line 
indicated. 


SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of the'sold$r is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1) above. 
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LCD DUPLEX DRIVER 


GENERAL DESCRIPTION 

The PCE2111 is a single chip, Silicon gate C-MOS Circuit designed to drive an LCD ( Liquid Crystal 
Display) with up to 64 segments in a duplex manner; specially for low voltage applications. A three-line 
bus structure enables serial data transfer with microcomputers. All inputs are C-MOS/N-MOS compatible. 

Features 

• 64 LCD-segment drive capability. 

• Supply voltage 2,25 to 6,5 V. 

• Low current consumption. 

• Serial data input. 

• CBUS control. 

• One-point built-in oscillator. 

• Expansion possibìlity. 


DLEN 

CLB 

DATA 



Fig. 1 Block diagram. 


PACKAGE OUTLINES 

PCE21 IIP: 40-lead DIL; plastic (SOT-129). 

PCE2111T: 40-lead mini-pack; plastic (VSO-40; SOT-158A). 
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RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 

Supply voltage with respect to Vgs Vpp —0,3 to 8 V 

Voltage on any pin N/gg—0,3 to Vqd+0,3 V 

Operating ambient temperature range T am b —25 to +85 °C 


Storage temperature range 


1 stg 


—55 to + 125 °C 


HANDLING 

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
'Handling MOS devices'). 


CHARACTERISTICS 

Vqd “ 2,25 to 6,5 V; Vgs = 0 V; T am b = -25 to + 85 °C; R 0 = 1 MJ2; C 0 = 680 pF; unless otherwise 
specified 


parameter 

condition 

Symbol 

min. 

typ. 

max. 

unit 

Supply current 

no external load 

'DD 

- 

10 

30 

ma 

Display frequency 

see Fig. 8; T = 680 jus 

f LCD 

60 

80 

100 

Hz 

D.C. component 







of LCD drive 

with respect to Vgx 

V BP 

- 

± 10 

- 

mV 

Load on each segment 



— 

— 

10 

Mfì 

driver 



- 

- 

500 

pF 

Load on each backplane 



— 

— 

1 

M£2 

driver 



- 

- 

5 

nF 

Input voltage HIGH 

i see Fig. 9 

V| H 

2 

- 

- 

V 

Input voltage LOW 

J 

V|L 

— 

— 

0,6 

V 

Rise time 







V B p to Vgx 

max. load 

V 

- 

20 

— 

MS 

Inputs CLB, DATA, DLEN 

see note 






Input capacitance 

for SOT-129 package 

C IN 

- 

- 

10 

PF 


for SOT-158A package 

C IN 

- 

- 

5 

pF 

Rise and fall times 

see Fig. 2 

tr- tf 

- 

- 

10 

MS 

CLB pulse width HIGH 

see Fig. 2 

tWH 

1 

- 

- 

MS 

CLB pulse width LOW* 

see Fig. 2 

l WL 

9 

- 

- 

MS 
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LCD duplex driver 


PCE2111 


J V 


CHARACTERISTICS (continued) 


parameter 

condition 

symboi 

min. 

typ. 

max. 

unit 

Data set-up time 

DATA —► CLB 

see Fig. 2 

tSUDA 

8 



jus 

Data hold time 

DATA —► CLB 

see Fig. 2 

tHDDA 

8 

_ 

_ 

MS 

Enable set-up time 

DLEN —► CLB 

see Fig. 2 

tSUEN 

1 

— 


MS 

Disable set-up time 

CLB —► DLEN 

see Fig. 2 

tSUDI 

8 

_ 


MS 

Set-up time (load pulse) 
DLEN —► CLB 

see Fig. 2 

tSULD 

8 


_ 

MS 

Busy-time from load 
pulse to next start of 
transmission 

see Fig. 3 

*BUSY 

8 



MS 

Set-up time (leading zero) 
DÀTA —►CLB 

see Fig. 2 

tSULZ 

8 

- 

- 

MS 


Note 

Ali times are measured with a voltage swing of minimum V 11 _| to V 11 _ (see Fig. 2). If external resistors 
are used in thè bus lines (see Fig. 9), thè extra time Constant has to be added. 



Fig. 2 CBUS timing. 



PHILIPS 




C May 1983 


313 





PCE2111 






_J1 j__2 3 4 5 6 7 8 32 33 34 ( 35 

test leading zero load pulse 

° ATA \ X ~X~1T~)QCIXZ)CDCI)CI)CIXZ)^_ 


bit no. 0 1 2 3 4 5 6 7 

output | SI S2 S3 S4 S5 S6 S7 

leading zero 


31 32 33 

S31 S32 f 

load bit 


Fig. 3 CBUS data format. 


Notes to Fig. 3 

An LCD segment is activated when thè corresponding DATA-bit is HIGH. 

When DATA-bit 33 is HIGH, thè A-Iatches (BP1) are loaded. With DATA-bit 33 LOW, thè B-latches 
(BP2) are loaded. CLB-pulse 35 transfers data from shift register to selected latches. 

The following tests are carried out by thè bus control logie: 

a. Test on leading zero. 

b. Test on number of DATA-bits. 

c. Test of disturbed DLEN and DATA signals during transmission. 

If all test conditions are not fullfilled, no action follows thè load condition (load pulse with DLEN is 
LOW) and thè driver is ready to receive new data. 
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LCD duplex driver 


PCE2111 



0 2 4 6 8 

v dd (V) 

Fig. 4 Output resistance of backplane and 
segments. 

-T amb = -40 °C;-T amb = + 25 ° C ; 

— • — ■ T amb - + 85 °C. 



Fig. 6 Display frequency as a function of 
R 0 x C 0 time; T amb = 25 °C. 


A 



Fig. 5 Display frequency as a function of 
supply voltage; R 0 C 0 = 680 fi s. 

-T amb = -40 °C;-T amb = + 25 °C; 

— ' — ■ 1"amb ~ +85 °C. 



Fig. 7 Supply current as a function of 
supply voltage. 

-T amb = -40 o C ;-T amb = + 25 o C ; 

~ ■ T amb = + 85 o C . 


Philips) 
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PCE2111 




OFF/OFF 

AH 

ON/OFF 

AH 

OFF/ON 

AH 

ON/ON 

AH. 

BP1 

U^ 1 

u rL l 

U^- 

lA 1 

BP2 

_R 

i_r 

J L 

“Li 

Sx 

\A 

A 

AH 

lA 1 

p. 

”L 

r - 

j" 

“U l 

BPI-Sx 

BP2-Sx 

— 1 

f LCD 

7Z84580 


Fig. 8 Timing diagram. 


BUS DRIVER PCE2111 



v DD2 V DD1 


S 

\_ 

R 

i 

I i 

i k n 

_r- 

là 


IQOkn 

j 

j 

1 1_1— 

1 _i 



< 

co 

co 

< 

co 

co 



7Z83448.1B 


Fig. 9 Input circuitry. 


Note to Fig. 9 

Vgs line is common. In Systems where it is expected that Vqq2 > Vdq-| + 0,5 V, a resistor should 
be inserted to reduce thè current flowing through thè input protection. 

Maximum input current < 40 jjlA. 
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16-DIGIT PLUS 16 DECIMAL POINTS LCD 
LC7020160—400 


LCD duplex driver 


PCE2111 



Note to Fig. 10 

By connecting OSC to Vgs thè BP-pins becorne inputs and generate signals synchronized to thè single oscillator frequency, thus allowìng 
expansìon of several PCE2111, PCE2110 and PCE2100 ICs up to thè BP drive capability of thè master. 

PCE2100 is a 40 LCD-segment driver; PCE2110 is a 60 LCD-segment driver plus 2 LED driver outputs. 







PCE2111 


J V 


CLB 

n: 

ir 

40 

DLEN 

V DD 

IZ 


39 

DATA 

ose 

[I 


38 

BP1 

v ss 

FI 


37 

BP2 

S32 

5 


36 

SI 

S31 

6 


35 

S2 

S30 

7 


34 

S3 

S29 

8 


33 

S4 

S28 

9 


32 

S5 

S27 

10 

PCE2111 

31 

S6 

S26 

11 


30 

S7 

S25 

12 


29 

S8 

S24 

13 


28 

S9 

S23 

14 


27 

SIO 

S22 

15 


26 

SII 

S21 

16 


25 

S12 

S20 

17 


24 

S13 

S19 

18 


23 | 

SI 4 

S18 

19 


~22~| 

S15 

Si 7 

20 


IT] 

S16 


7Z82806.1 A 


Fig. 11 Pinning diagram. 


PINNING 

Supply 

2 V DD 

Positive supply 


4 Vss 

Negative supply 


Inputs 

3 OSC 

Oscillator input 


39 DATA 

Data line 


40 DLEN 

Data line enable 

■ CBUS 

1 CLB 

Clock burst 


Outputs 

38 BP1 | 

Backplane drivers (common of 

37 BP2 | 

LCD) 


SI to S32 

LCD driver outputs 
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PCE2111 




SOLDERING 

1. By hand 

Apply thè soldering iron below thè seating piane (or not more than 2 mm above it). 

If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C; this temperature must not be in 
contact with thè joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to thè seating piane, but thè temperature of thè plastic body must 
not exceed thè specified Storage maximum. If thè printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep thè temperature within thè permis¬ 
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1 ) above. 
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LCD duplex driver 


PCE2111 


__ 

40-LEAD MINI-PACK; PLASTIC (VSO-40; SOT-158A) 




top view 

Dimensions in mm 

^ Positional accuracy. 

® Maximum Material Condition, 

TEST SOCKET 

Catalogue no.: 7332 150 07601 


SOLDERING 

1. Soldering iron or pulse heated solder tool 

Apply thè heating tool to thè fiat part of thè pin only. 

Limit thè contact time to maximum 10 seconds up to 300 °C, or 5 seconds up to maximum 400 °C. 
When using thè proper tools, up to 20 pins (at one side of thè device) can be soldered in one 
operation with 2 to 5 seconds and 270 to 320 °C. 

2. By dip or wave 

The maximum permissible temperature of thè solder is 260 °C. The permissible total time of 
immersing thè whole package in thè bath is 10 seconds, if it is allowed to cool down to less than 
150 °C within 6 seconds. 

3. Repairing soldered joints 

The same precaùtions and limits apply as in (1) above. 

If thè vertical part of thè pin needs heating, reduce thè soldering iron temperature to 260 °C. 


Note: thè PCF8577 with l 2 C-bus interface will be available soon. 
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PCD3360 


_yv 

PROGRAMMABLE MULTI-TONE RINGER 


The PCD3360 combined with a transducer (loudspeaker) and some external parts can replace thè 
electro-mechanical bell in telephone sets. It meets European postai requirements, particularly with 
regard to over-voltage protection and input frequency selectivity. Moreover, since thè loudspeaker is 
driven in class D, a transformer is not required. 

Features 

• 4 customer-defined mask-programmable tone sequences 

• 4 selectable repetitive rates 

• 3 selectable impedances 

• 7 basic frequencies and a pause 

• optional automatic swell in two steps 

• programmable input-frequency limits 

• mask-programmable waveform 

• compatible with electro-dynamic and piezo-electric transducers 

• output for optical signal 

GUICK REFERENCE DATA 


Non-repetitive peak-voltage 
Continuous voltage on a-b input 
Available frequencies 

Number of intervals per tone sequence 
Lower frequency limits 
Upper frequency limit 
Impedance settings 
Switch-on delay 

Encapsulation: SOT-38 (16 pin DIL plastici 

SOT-97A (8-pin DIL plastici optional 


max. 5 kV 
max. 220 V 

533, 600, 667, 800, 
1000, 1066 and 1333 Hz 

16 or 15 
13,33 or 20 Hz 
30 or 60 Hz 
7, 10,5 or 17,5 k a 
max. 100 ms 
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DEVELOPMENT SAMPLE DATA 

This Information is derived from development samples 
made available for evaluarion. It does noi necessarijy 
imply that thè device will go into regular production. 



MJ123 
V_ 


4-DIGIT/5-FUNCTION LCD WATCH CIRCUIT 


GENERAL DESCRIPTION 

The MJ123 is a single chip, Silicon gate C-MOS watch circuit with five functions. It is designed to drive 
a 314 or 4-digit, low voltage, liquid crystal display (LCD). Only two single-pole, single-throw switches 
are required to accompiish all display and setting functions. The circuit provides a full calendarfunction, 
which needs to be reset only once every four years. A bonding option allows thè selection of 12-hour 
or 24-hour display mode. 

Features 

• Driving standard 3Ya or a 4-digit LCD. 

• 12 months calendar memory. 

• One push button Controls display. 

• Using single 1,5 V battery. 

• Displaying time, month-date or seconds. 

• Additional alternating time-date display mode. 

• Voltage doubler. 

• Option for 12-hour/24-hour operation. 

• Quartz crystal and trimmer are thè only external oscillator components. 



Fig. 1 Block diagram. 













DISPLAY MODES 



All display and setting operations are controlled by two inputs, thè display (DSA) input and thè SET 
input. For normal operation only input DSA is used. Both inputs have an internai pull-down so that 
single-pole, single-throw contacts may be used. 















DEVELOPMENT SAMPLE DATA 


4-digit/5-function LCD watch Circuit 


MJ123 


Normal display mode 

In this mode thè HOURS-MINUTES will be displayed continuously with flashing colon. By pressing 
thè DSA button, thè Circuit will display MONTH-DATE for two seconds and return to HOURS- 
MINUTES automatically. If display of MONTH-DATE in excess of 2 seconds is desired, thè DSA 
button is held in thè depressed condition for thè required time period. For SECONDS display push 
thè DSA button twice within 2 seconds. By pressing DSA a third time, thè read-out will return to 
HOURS-MINUTES. 

Alternating display mode 

By pressing thè SET button once, thè watch will alternately display HOURS-MINUTES then MONTH- 
DATE for one second intervals. Depressing DSA will calt-up seconds, depressing DSA again restores 
thè alternating display mode. 

Set mode 

Detailed setting procedure: 

To set thè watch, use thè following procedure (normal display mode is assumed}: 

1. Depress thè SET button; circuit will advance to thè alternating TIME/DATE display mode. 

2. Depress thè SET button unti! thè display shows MONTH (shown in most-left digits). 

Release thè SET button. 

3. Depress thè DSA button to advance MONTH to thè proper value. Release thè DSA button. 

4. Depress thè SET button until thè display shows DATE (in most-right digits), Release thè SET 

button. 

5. Depress thè DSA button to advance DATE to thè proper value. Release thè DSA button. 

6. Depress thè SET button until thè display shows HOURS (shown in thè most-left digits); A or P is 

shown in thè most-right digit (12-hour mode only). Release thè SET button. 

7. Depress thè DSA button to advance HOURS to thè proper value. Release thè DSA button. 

8. Depress thè SET button until thè display shows MINUTES (shown in thè most-right digits) and 

colon. Release thè SET button. 

9. Depress thè DSA button to advance MINUTES to approximately one minute past thè present 
time. Release thè DSA button. Depressing thè DSA button also resets thè seconds-counter to zero 
and hold. 

10. Depress SET button until thè display shows HOURS and MINUTES. Release thè SET button (thè 
watch is stili on hold). 

11. When thè time reaches thè start of thè minute (set in step 9 and shown on thè display), depress 
thè DSA button. The seconds-counter is then restarted and thè watch is in thè normal display 
mode. 

12-hour/24-hour operation 

A bonding option allows thè selection of either 12-hour or 24-hour operation. If terminal '12/24H' is 
left open, thè circuit operates in thè 12-hour cycle, if this terminal is connected to Vqq, 24-hour 
operation is maintained. 

Voltage doubler 

The circuit has a built-in voltage doubler (for LCD driving), which needs two external capacitors C2 
and C3 (see Fig. 1). 
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MJ123 


Testi ng 

A test input (TST) is furnished to facilitate high-speed testing of thè chip. A test reset input (TR) 
resets thè Circuit in a defined state: January Ist, 1:00 (AM)OO seconds for thè 12-hour operation and 
0:00(AM) for thè 24-hour operation. Both inputs have an internai pull-down which allows these inputs 
to float during normal operation. 

For segment test {all segments on), both DSA and SET have to be connected to Vqq at thè same time, 
afterwards thè watch is in thè reset state. 
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DEVELOPMENT SAMPLE DATA 


4-digit/5-function LCD watch Circuit 


MJ123 




RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Supply voltage with respect to Vgs 

Q 

Q 

> 

max. 

2 

V 

Supply voltage with respect to Vj_| 

V DD 

max. 

4 

V 

Voltage on terminals OSCIN, OSCOUT, 512 Hz, 
SET, DSA, TST 


max. 

Vdd + °^ 3 t0 V SS -°< 3 

V 

Voltage on terminal CAP 


max. 

Vss +0,3toVH —0,3 

V 

Voltage on ail other terminals 


max. 

VDD + 0,3t°VH —1 0/3 

V 

Storage temperature 

T stg 


-55 to + 125 

°C 

Operating ambient temperature 

"*"amb 


-lOto +70 

°C 


CHARACTERISTICS 


Vpp = 0 V; Vss = —1,5 V; T am fo = 25 °C; quartz crystal parameters: f = 32 768 Hz, R s max = 40 kfì; 
C[_ = 8 to 10 pF. 


parameter 

condition 

symboi 

min. 

typ. 

max. 

unit 

Supply voltage 


v ss 

-1,2 

- 

—1,7 

V 

Segment driver output 
resistance (both States) 

l 0 = 10 mA 


_ 

20 

_ 

k£2 

Back-plane driver output 
resistance (both States) 

! 0 = 10 mA 


_ 

1 

_ 

k& 

512 Hz output resistance 
(both States) 

Iq = 10 {iA 



6 


k£2 

Supply current 

C2 = C3 = 50 nF 
no loads connected 

'ss 

_ 

1,2 

2,5 

ma 

Display driver voltage 

C2 = C3 = 50 n F 

v H 

- 

2,8 

- 

V 

Input current 

DSA; SET 

input connected to 
Vpp; Vh = -3 V 


10 

30 

60 

mA 

Input current 

12/24 H 

input connected to 

vdd;v h = -3v 


— 

0,1 

_ 

mA 

Oscillator polarization 
resistance 



5 

15 

50 


Oscillator output 
capacitance 



- 

40 

- 

PF 








MJ123 


J V 


□ 


CI 

□ 

E2 

□ 

D2 

□ 

C2 

□ 

P 

□ 

E3 

□ 

D3 

□ 

C3 

□ 

E4 

□ 

D4 

□ 

C4 

□ 


< 

(J 


t- 

^ 8 
o o 
co co 

o o 


X 

CN 

> T 2 


□ □ 


□ □ □□ 


MJ123 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


□ □□□□ □□□□ 


H QCtoO 

CO I_ CO o CO CO <f LL 

H > > Q 


ADEG1 
B1 
G2 

F2 

A2 

B2 

G3 

F3 

A3 

B3 

G4 


3 mm 


Fig. 5 Bonding pad locations; 38 terminals. 


SET 

setting sequence advance button 

DSA 

date, seconds, dispiay/counter advance button 

TR 

test reset 

V SS 

supply voltage (—1,5 V) 

v H 

supply voltage LCD driver (—3,0 V) 

V DD 

most positive supply voltage (0 V) 

TST 

high-speed test control input 

BP 

32 Hz back-plane driver (common of LCD display) 

CAP, 512 Hz 

voltage doubler capacitor terminals 

OSCI N 

input of oscillator inverter 

OSCOUT 

output of oscillator inverter 

12/24H 

selects 12-hour or 24-hour operation 
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4-digit/5-function LCD watch Circuit 


MJ123 


J V 


Bonding pad locations 

All x/y coordinates are referenced to left-hand bottom corner (0/0). 


Dimensions in tim 


< 

}— 

< 

Q 

UJ 

_J 

Q_ 

£ 

< 

CO 

t- 

z 

LU 

£ 

CL 

O 

_l 

LU 

> 

LU 

Q 


pad 

X 

y 


pad 

X 

y 


SET 

400 

150 

bottom 

G4 

2830 

400 

right 

TST 

810 

1 

1 

B3 

1 

660 

| 

TR 

1120 

150 

1 

A3 

1 

910 

1 

v ss 

1320 

180 

i 

l 

F3 

1 

1160 

1 

V DD 

1530 

150 

1 

G3 

1 

1410 

1 

DSA 

1920 

i 

l 

B2 

1 

1660 

1 

B4 

2210 

| 

i 

A2 

1 

1920 

| 

A4 

2470 

1 

I 

F2 

i 

2170 

1 

F4 

2720 

150 

bottom 

G2 

i 

2420 

1 





B1 

1 

2670 

1 





ADEG1 

2830 

2920 

right 

BP 

240 

3180 

top 

C4 

150 

400 

left 

CAP 

790 

1 

| 

D4 

1 

630 

I 

512 Hz 

1070 

| 

1 

E4 

| 

870 

! 

OSCIN 

1800 

1 

1 

i 

C3 

1 

1110 

I 

OSCOUT 

2010 

1 

1 

D3 

1 

1350 

1 

v H 

2310 

| 

1 

E3 

1 

1590 

i 

i 

12/24H 

2520 

3180 

top 

P 

I 

1830 

1 





C2 

I 

2065 

i 





D2 

[ 

1 

2300 

i 





E2 

1 

2540 

i 





CI 

150 

2780 

left 
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OTHER COMPONENTS FOR TELEPHONE SUBSCRIBER SETS = 
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BZW14 


J V 


TRANSIENT SUPPRESSOR DIODE 


The BZW14 is a zener diode suitable for transient suppression in telephony equipment. 


QUICK REFERENCE DATA 

Maximum stand-off voltage 12 V 

Maximum clamping voltage at 50 A peak (6/320 fis) 28 V 

Maximum non-repetitive peak reverse current 50 A 

Maximum leakage current at maximum stand-off voltage 40 ijlA 

Encapsulation SOD-64 

APPLICATION DIAGRAM 



For lower forward voltage-drop across thè bridge, two Schottky-barrier diodes BAT85 may be used 
instead of thè BAV10 diodes. 
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2322 672 98001 


J V 


PTC THERMISTOR 


For use as a current stabilizer to compensate for variations in telephone line resistance. 

QUICK REFERENCE DATA 


Resistance at 25 °C 

Minimum resistance at 155 °C (Vp U | se = 33 V} 
Typical switching temperature 
Minimum temperature coefficient 
Maximum d.c. voltage 

Operating temperature range 
at zero power 

at maximum voltage 


115£2±25ft 
15 kQ, 

97 °C 
10%/°C 
33 V 

-25 °C to+ 155 °C 
+ 5 °C to + 55 °C 


MECHANICAL DATA Dimensions in mm 

Outlìnes 



2,54 + 0,3 


1,05 

1,00 
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PTC THERMISTOR 


For use as a current stabilizer to compensate for variations in telephone line resistance. 

QUICK REFERENCE DATA 

Resistance at 25 °C 
Typical switching temperature 
Minimum temperature coefficient 
Maximum d.c. voltage 
Maximum response 

Operating temperature range 
at zero power 

at maximum voltage 

MECHANICAL DATA Dimensions in mm 

Outlines: SOD-27 


120 a ±30 a 
150 °C 
8%/°C 
34 V 
2 s 

-25 °C to+ 155 °C 
+ 5 to + 55 °C 



Configuration of bandolier 



|Bi-B 2 |51,2 







2322 599 91001 
2322 599 91002 




PVP MODULES 


For protection of telephony equipment against lightning and direct contact with external voltages. They 
each comprise two PTC thermistors electrically and thermally coupled to a voltage-dependent resistor. 

QUICK REFERENCE DATA 


Maximum non-repetitive transient current l max 
Maximum voltage at l max 
Typical RpTC @ T amb = 70 ° c 
Maximum continous IpjC @ = 70 °C 

Maximum response at Ipyc > 1,5 A 
Input current (supply 220 V via 20 £2) 

CIRCUIT DIAGRAM 


...91001 
25 A {8/20 jus) 
250 V 
2x20 a 
60 mA 
3 s 

15 mA 


...91002 
25 A (8/20 ms) 
310 V 

2 x 20 12 
60 mA 

3 s 

15 mA 



MECHANICAL DATA Dimensions in mm 

Outlines 






17.', '979 
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2322 595 90001 


_ 

VOLTAGE DEPENDENT RESISTOR 

metal oxide disc 


For protection of telephone sets with current loop interrupt dialling. 

QUICK REFERENCE DATA 


Maximum non-repetìtive transient current l max (1/700 ix s) 
Maximum voltage at l max 
Minimum low-current voltage 


25 A 
285 V 

60 V@ 10 mA 
130 V@ 1 mA 


MECHANICAL DATA Dimensions in mm 

Outlines 
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VOLTAGE 


metal oxi 

For protection of telephone sets with current-loop ir 
QU1CK REFERENCE DATA 


Maximum non-repetitive transient current l max 
Maximum voltage at l max 
Minimum low-current voltage 


MECHANICAL DATA 
Outlines 



2322 594 90005 
2322 594 90008 
2322 594 90009 





90005 90008 90009 

22 A (7/700 ms) 55 A (8/20 ps) 50 A (8/20 jus) 
200 V 160 V 230 V 

103 V 68 V 100 V 

@ 0,1 mA @ 10 MA @1 mA 


Dimensions in mm 
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2322 593 90001 




VOLTAGE DEPENDENT RESISTOR 

metal oxide disc 


For protection of telephone sets with current loop interrupt dialling. 

QUICK REFERENCE DATA 


Maximum non-repetitive transient current l max (8/20 msì 
Maximum voltage at l max 
Minimum low-current voltage 


22 A 
200 V 

90 V @ 1 mA 


MECHANICAL DATA 
Outlines 


Dimensions in mm 



w 


c - 0,2 


Li 

Imi n 

t 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel vertical D-MOS transistor in TO-92 variant envelope and designed for use in telephone ringer 
circuits and for application with relay, high-speed and line-transformer drivers. 


Featu res: 

• Direct interface to C-MOS, TTL, etc. 

• Fligh-speed switching 

• No second breakdown 




QUICK REFERENCE DATA 

Drain-source voltage 

V DS 

max. 

80 V 

Drain-source voltage (non-repetitive peak; tp < 2 ms) 

V DS(SM) 

max. 

100 V 

Gate-source voltage (open drain) 

v GSO 

max. 

20 V 

Drain current (d.c.) 

1 D 

max. 

0,3 A 

Total power dissipation up to Tg^ = 25 °C 

Drain-source ON-resistance 

^tot 

max. 

0,83 W 

1 D = 150mA; V GS = 5 V 

Transfer admittance 

^DSon 

typ. 

< 

7 £2 

io n 

1 D = 200 mA; V DS = 5 V; f = 1 kHz 

lYfsl 

typ. 

150 mS 

MECHANICAL DATA 


Dii 

mensions in mm 


Fig. 1 TO-92 variant. 


2 

d 



mini 





mini 


BST72 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134) 


Drain-source voltage 

v D s 

max. 

80 V 

Drain-source voltage (non-repetitive peak; tp < 2 ms) 

V DS(SM) 

max. 

100 V 

Gate-source voltage lopen drain) 

v GS0 

max. 

20 V 

Drain current (d.c.) 

■d 

max. 

300 mA 

Drain current (peak) 

■dm 

max. 

600 mA 

Total power dissipation up to T am ^ = 25 °C* 

^tot 

max. 

0,83 W 

Storage temperature 

T stg 

—65 to 

+ 150 °C 

Junction temperature 

T j 

max. 

150 °C 

THERMAL RESISTANCE 

From junction to ambient* 

CHARACTERISTICS 

Tj = 25 °C unless otherwise specified 

Drain-source breakdown voltage 

^th j-a 


150 K/W 

■d “ 100mA; V(3s = 0 

Drain-source leakage current 

V (BR)DS 

> 

80 V 

Vds = 60 V GS = 0 

■dss 

< 

1,0 mA 

Gate-source leakage current 

Vqs = 20 V; Vqs = 0 

Gate-source cut-off voltage 

■gss 

A V A 

100 nA 

1.5 V 

3.5 V 

Iq = 1,0 mA; Vqs = V GS 

V(p)GS 

Drain-source ON-resistance (see Fig. 4) 



7 a 

io n 

l D = 150 mA; V GS = 5 V 

■^DSon 

typ. 

< 

Transfer admittance at f = 1 kHz 
l D = 200mA;V DS = 5V 

Input capacitance at f = 1 MHz 

■Vfsl 

typ. 

150 mS 

V DS = 10 V; V G s = 0 

C'is 

typ. 

15 pF 

Output capacitance at f = 1 MHz 

v D s=iov ; v GS = o 

Feedback capacitance at f = 1 MHz 

^os 

typ. 

13 pF 

V DS “ 10 V; V GS - 0 

0 r s 

typ. 

3 pF 

Switching times (see Figs 2 and 3) 


typ. 

< 


Iq = 200 mA; Vds = 50 V; V G g = 0 to 10 V 

*on 

4 ns 

10 ns 


toff 

typ. 

4 ns 


< 

10 ns 


* Transistor mounted on printed Circuit board, max. lead length 4 mm. 




N-channel vertical D-MOS transistor 


BST72 




I Vp= 50 V 



Fig. 2 Switching times test cìrcuit. 



Fig. 3 Input and output waveforms. 



Fig. 4 Tj = 25 °C; typ. values. 


Application information: see PCD3360 
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DEVE LOPMENT SAMPLE DATA 

This information ìs derived from development samples 
made available for evaluatron. It does not necessarily 
imply that thè device wjl) go into regular production. 


J V 


BST74 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel vertical D-MOS transistor in TO-92 variant envelope and intended for use as line current 
interruptor in telephone sets and for application with relay, high-speed and line-transformer drivers. 
Features: 

• Direct interface to C-MOS, TTL, etc. 

• High-speed switching 

• No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 

VdS 

max. 

200 

V 

Gate-source voltage (open drain) 

v GS0 

max. 

20 

V 

Drain current (d.c.) 

•d 

max. 

0,4 

A 

Total power dissipation up to T am b = 25 °C 

p tot 

max. 

1 

W 

Drain-source ON-resistance 
lp = 400 mA; Vqs “ 10 V 

^DSon 

typ. 

max. 

6 

12 

n 

a 

Transfer admittance 

lp = 400 mA; Vpg = 15 V; f = 1 kHz 

lyfsi 

typ. 

250 

mS 


MECHANICAL DATA Dimensions in mm 

Fig. 1 TO-92 variant. 

2 

d 


f—« 




diameter within 2,5max 
is uncontrolled 


12,7 min 


£ 0,6.9 
[ max 


7Z7099^.1 
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BST74 


_yv_ 

RATINGS 

Limiting values in accordance with thè Absolute Maximum System (IEC 134} 


Drain-source voltage 

V DS 

max. 

200 V 

Gate-source voltage (open drain) 

v GSO 

max. 

20 V 

Drain current (d.c.) 

■d 

max. 

400 mA 

Drain current (peak) 

( DM 

max. 

800 mA 

Total power dissipation up to T am b = 25 °C* 

p tot 

max. 

1 W 

Storage temperature 

T stg 

—65 to 

+150 °C 

Junction temperature 

T i 

max. 

150 °C 

THERMAL RESISTANCE 

From junction to ambient* 

^th j-a 


125 K/W 

CHARACTERISTICS 

Tj = 25 °C unless otherwise specified 

Drain-source breakdown voltage 

Iq = 100mA; V G g = 0 

V (BR)DS 

> 

200 V 

Drain-source leakage current 

Vds = 160 V; Vqs = 0 

bss 

< 

10 mA 

Gate-source leakage current 

V GS = 20V; V DS = 0 

■gss 

< 

100 nA 

Gate-source cut-off voltage 
l D = 1 mA; VdS = Vqs 

V (P)GS 

A V 

1.5 V 

3.5 V 

Drain-source ON-resistance (see Fig. 4} 
l D = 400mA;V GS = 10 V 

p DSon 

typ. 

6 n 

Transfer admittance at f = 1 kHz 

Iq = 400 mA; VQg = 15 V 

lyfsi 

min. 

typ. 

12 fì 

250 mS 

Input capacitance at f = 1 MHz 

V DS =10V;V GS = 0 

c is 

typ. 

30 pF 

Output capacitance at f = 1 MHz 

V D S= 10V;V GS = 0 

^os 

typ. 

25 pF 

Feedback capacitance at f = 1 MHz 

V DS =10V; V GS = 0 

^rs 

typ. 

6 pF 

Switching times (see Figs 2 and 3) 

l D = 400 mA; V DS = 50 V; V G s = 0 to 10 V 

t on 

< 

10 ns 


toff 

< 

15 ns 


* Transistor mounted on printed Circuit board, max. lead length 4 mm, mounting pad for collector 
lead min. 10 mm x 10 mm. 
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N-channel vertical D-MOS transistor 


BST74 


:tl 




Fig. 2 Switching times test Circuit. 


Fig. 3 Input and output waveforms. 



R DSon(“) 

Fig. 4 T; = 25 °C. 
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DEVELOPMENT SAMPLE DATA 

This jnformation is derivaci from develapment sampies 
made avallatile for evaluation. It does not necessarily 
imply that thè device will go into regular production. 




BST76 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel vertical D-MOS transistor in TO-92 envelope and designed for use as line current interruptor 
in telephone sets and for application with relay, high-speed and line-transistor drivers. 

Featu res: 

• Direct interface to C-MOS, TTL, etc. 

• High-speed switching 

• No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 

V DS 

max. 

150 V 

Drain-source voltage (non-repetitive peak; tp < 2 ms) 

V DS(SM) 

max. 

200 V 

Gate-source voltage {open drain) 

v GS0 

max. 

20 V 

Drain current (d.c.) 

■d 

max. 

0,4 A 

Total power dissipation up to T am b = 25 °C 

f"tot 

max. 

1,0 W 

Drain-source ON-resistance 

1 q = 15 mA; Vq5 = 3 V 

R DSon 

typ. 

< 

7 £2 

10 £2 

Transfer admittance 

1 D = 400 mA; V DS =15V;f = 1 kHz 

IVfsl 

typ. 

250 mS 


MECHANICAL DATA Dimensions in mm 

Fig. 1 TO-92 variant. 

2 

d 


t—i 




diameter within 2,5max 
is uncontrolled 


12,7 min 


7Z7099'O 


i 


0,49 


t 


max 
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BST76 


.W. 


RATINGS 

Limiting values in accordance with thè Absolute Maximum System {IEC 134) 


Drain-source voltage 

VDS 

max. 

150 V 

Drain-source voltage {non-repetitive peak; t p < 2 ms) 

V DS(SM) 

max. 

200 V 

Gate-source voltage (open drain) 

v GSO 

max. 

20 V 

Drain current (d.c.) 

'D 

max. 

0,4 A 

Drain current (peak) 

Total power dissipation* 

'dm 

max. 

0,8 A 

up t0 T amb = 25 ° c 

R tot 

max. 

1 W 

up to T m b = 50 °C 

R tot 

max. 

8 W 

Storage temperature 

T stg 

—65 to 

+150 OC 

Junction temperature 

T j 

max. 

150 °C 

THERMAL RESISTANCE 




From junction to ambient* 

R th j-a 


125 K/W 

CHARACTERISTICS 

Tj = 25 °C unless otherwise specified 

Drain-source breakdown voltage 

Ip = IOOjuA; V(35 = 0 

Drain-source leakage current 

V (BR)DS 

> 

150 V 

V DS = 120V; V GS ~ 0 

'dss 

< 

10 nA 

Gate-source leakage current 

V GS = 20V;V DS = 0 

Gate-source cut-off voltage 

'gss 

V A V 

100 nA 

0,5 V 

2,7 V 

l D = IOmA; V D s = V G s 

V (P)GS 

Drain-source ON-resistance (see Fig. 4) 
lp = 15 mA; V GS = 3 V 

R DSon 

typ. 

< 

7 a 

io n 

Ip = 400mA; V GS = 10 V 

R DSon 

typ. 

6 £2 

Transfer admittance at f = 1 kHz 




Ip = 400 mA; Vp S = 5 V 

lyfsi 

typ. 

250 mS 

Input capacitance at f = 1 MHz 

Vq$= 10 V; V G s = 0 

Output capacitance at f = 1 MHz 

C|s 

typ. 

30 pF 

Vps= 10 V; V GS = 0 

^os 

typ- 

25 pF 

Feedback capacitance at f = 1 MHz 

Vp S =10 V; V GS = 0 

Switching times (see Figs 2 and 3) 


typ. 

6 pF 

Ip = 400 mA; Vp$ = 50 V; V G s = 0 to 10 V 

tori 

< 

10 ns 


toff 

< 

15 ns 


* Transistor mounted on printed-circuit board, max. lead length 4 mm, mounting pad for drain lead 
min. 10 mm x 10 mm. 
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AD01980/Z. 







AD01980/Z. 


J V 


Dimensions in mm 


i 



Fig. 1. 

One tag has a red mark to facilitate phase matching. Recommended baffle hole: 0 29 mm. 
AVAILABLE VERSIONS 

AD01980/Z8 catalogue number 2403 256 12323 i 

AD01980/Z15 catalogue number 2403 256 12322 These numbers are for bulk-packed loudspeakers. 
AD01980/Z25 catalogue number 2403 256 12321 > 

FREQUENCY RESPONSE CURVES (see Fig. 2) 

Curve of sound pressure, measured in anechoic room at thè operating power. 
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AD01980/Z. 






























AD01985/Z. 


_ J V 

iy 2 inch LOW POWER LOUDSPEAKER 


APPLICATION 

Extremely thin loudspeaker for personal agenda intercoms, telephones, and many other professional 
purposes. 


TECHNICAL DATA 


Rated impedance 
Voice coil resistance 
Rated frequency range 
Resonance frequency 

Power handling capacity, measured without filter, 
loudspeaker unmounted 

Operating power (sound level 74 dB, 1 m) 

Sweep voltage (40 to 15 000 Hz) 

Characteristic sensitivity 
Energy in air gap 
Flux density 
Air-gap height 
Voice coil height 
Core diameter 

Magnet material 
mass 

Mass of loudspeaker 


version 

8 15 25 


15 

25 a 

13,5 

20,5 a 

400 to 10 000 Hz 

600 

Hz 

0,3 

W 

50 

mW 

1,5 

1,9 V 

54 

dB 

3,4 

mJ 

0,55 

T 

0,8 

mm 

2,7 

2,9 mm 

14,4 

mm 

rare earth 


1,5 

9 

7,5 

g 


Connection is by soldering (max. 350 °C, for 3,5 s). The loudspeaker has a plastic frame and a poly- 
carbonate membrane. 
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IMI III 


AD01985/Z. 


Dimensions in mm 



Fig. 1. 

One tag has a red mark to facilitate phase matching. Recommended baffle hole: 0 33 mm. 

AVAILABLE VERSIONS 

AD01985/Z8 catalogue number 2403 256 12223 1 

AD01985/Z15 cataiogue number 2403 256 12222 \ These numbers are for bulk-packed loudspeakers. 
AD01985/Z25 catalogue number 2403 256 12221 J 

FREQUENCY RESPONSE CURVES (see Fig. 2) 

Curve of sound pressure, measured in anechoic room at thè operating power. 


October 1982 































AD2071/Z. 


_ J V 

2% INCH LOW POWER LOUDSPEAKER 


APPLICATION 






For portable receivers and intercoms. 






TECHNICAL DATA 



version 




Z4 

Z8 

ZI 5 Z25 

Z50 

ZI 50 

Rated impedance 

4 

8 

15 25 

50 

150 SI 

Voice coil resistance 

3,5 

7,1 

13,7 22,8 

37 

127 SI 

Rated frequency range 



180 to 4000 


Hz 

Resonance frequency 



360 


Hz 

Power handling capacity, loudspeaker 



1 


W 

unmounted, measured without filter 






Operating power {sound level 90 dB, 0,5 m) 



0,55 


W 

Sweep voitage (frequency range: 240 to 15000 Hz) 

1 

1,4 

1,9 2,5 

5 

8,7 V 

Energy in air gap 



12,7 


mJ 

Flux density 



0,74 


T 

Air-gap height 



2,5 


mm 

Voice coil height 

2,7 

2,2 

3,0 3,6 

3,9 

3,5 mm 

Core diameter 



10 



Magnet material 



ceramic 



diameter 



28,5 


mm 

mass 



0,018 


kg 

Mass of loudspeaker 



0,05 


kg 


The loudspeaker has a plastic trame, and a paper cone and surround. Connection to thè loudspeaker 
by means of 2,8 mm (0,11 inch) tag connectors or by soldering. 
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mmi 



Fig.1. 

(1) Baffleholeandclearancedepth required for cone movementat thespecified power handling capacity. 


One tag is indicated by + sign for in-phase connection. 


AVAILABLE VERSIONS 

AD2071/Z4, catalogue number 2403 257 23821 
AD2071/Z8, catalogue number 2403 257 23822 
AD2071/Z15, catalogue number 2403 257 23823 
AD2071/Z25, catalogue number 2403 257 23824 
AD2071/Z50, catalogue number 2403 257 23826 
AD2071/Z150, catalogue number 2403 257 23825 


these numbers apply to bulk 
packed loudspeakers, minimum 
packing quantity 125 per unit. 


FREQUEIMCY RESPONSE CURVE (see Fig. 2) 

Sound pressure measured in anechoic room, loudspeaker mounted on IEC baffle. 








AD2071/Z. 

V_ 
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AD3071/Y. 

AD3371/Y. 


3 INCH LOW POWER LOUDSPEAKERS 


APPLICATION 






For portable receivers and intercoms. 






TECHNICAL DATA 



version 




Y4 

Y8 

Y15 Y25 

Y50 

Y150 

Rated impedance 


8 

15 25 

50 

150 n 

Voice coil resistance 

3,5 

7,1 

13,7 22,8 

45 

127 a 

Rated frequency range 



100 to 6000 


Hz 

Resonance frequency 



250 


Hz 

Power handling capacity, loudspeaker 
unmounted, measured without fi Iter 



2 


W 

Operating power (sound leve! 90 dB, 0,5 m) 



0,6 


W 

Sweep voltage (frequency range 170 to 15 000 Hz) 

2 

2,8 

3,9 5 

7,1 

12,2 V 

Energy in air gap 



12,7 


mJ 

Flux density 



0,74 


T 

Air-gap height 



2,5 


mm 

Voice coil height 

2,7 

2,2 

3,0 3,6 

4,7 

3,5 mm 

Core diameter 



10 


mm 

Magnet material 



ceramic 



diameter 



28,5 


mm 

mass 



0,018 


kg 

Mass of loudspeaker 



0,059 


kg 


The loudspeakers have a plastic trame, and a paper cone and surround. Type AD3371/Y. is provided 
with 4 mounting ears (dotted in Fig. 1 ). Connection to thè loudspeakers by means of 2,8 mm (0,11 inch) 
tag connectors or by soldering. 
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AD3071/Y. 

AD3371/Y. 


J V 




Fig. 1 Dotted mounting ears for type AD3371/Y. 


(1) Baffle hole and clearance depth required for cone movement at thè specified power handling 
capacity. 

One tag is indicated by a red mark for in-phase connection. 


AVA1LABLE VERSIONS 
AD3071/Y4, catalogue 
AD3071 /Y8, catalogue 
AD3071/Y15, catalogue 
AD3071 /Y25, catalogue 
AD3071/Y50, catalogue 
AD3071/Y150, catalogue 
AD3371/Y4, catalogue 
AD3371/Y8, catalogue 
AD3371 /Y15, catalogue 
AD3371 /Y25, catalogue 
AD3371/Y50, catalouge 
AD3371/Y150, catalogue 


number 2403 257 23621 
number 2403 257 23622 
number 2403 257 23623 
number 2403 257 23624 
number 2403 257 23625 
number 2403 257 23626 
number 2403 257 23521 
number 2403 257 23522 
number 2403 257 23523 
number 2403 257 23524 
number 2403 257 23525 
number 2403 257 23526 


these numbers apply to bulk 
packed loudspeakers, minimum 
packing quantity 50 per unit. 


FREQUENCY RE5PONSE CURVE (see Fig. 2) 

Sound pressure measured in anechoic room, loudspeaker mounted on IEC baffle. 
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4322 144 04400 
4322 144 04290 


QUARTZ-CRYSTAL UNIT 


Metal-plated AT-cut quartz plates for use as frequency standards in telephony systems. 


QUICK REFERENCE DATA 



Nominai frequency 

144 04400 

3579,545 kHz 

144 04290 

4782,143 kHz 

Vibrational mode 

fundamental 

fundamental 

Maximum adjustment tolerance 

± 0,5% 

± 0,5% 

Maximum tolerance over temperature range 
—20 to + 70 °C (relative to frequency at 25 °C) 

+ 0,01% 

+ 0,005% 

Appropriate mass 

1 9 

1 9 

MECHANICAL DATA 

Outlines 


Dimensions in mm 






MB7020160 


_ ^ _ 

16 DIGIT NUMERIC LIQUID-CRYSTAL-DISPLAY MODULE 


The MB7020160 is a complete module including liquid-crystal display and two PCE 2111 drivers. Its 
serial data input is compatible with thè l 2 C bus of thè PCD 3340 {including software). 


Features 

• 16 seven-segment digits and decimai points 

• good contrast over wide angular and temperature range 

• automatic refresh of LCD 

• low power consumption 

• 6-wire connection to microcomputer (including supply) 

• MUX 1:2, no temperature-compensation required 

• LCDs protected by rugged transparent housing 


QU1CK REFERENCE DATA 


Dimensions 

92,5 x 25,0 x 10,5 mm 3 

Character height 

6 mm 

Operating voltage 

typ. 3 V 

Supply current 

typ. 30 juA 


max. 100 juA 













ISDN KIT 


For thè future Integrated-Services-Digital-Network (ISDN) an IC kit is in development. This will 
allow thè formation of various digitai telephone sets or terminals using a limited number of different 
components. 

The terminal architecture is based on two internai buses: thè l 2 C bus for control and for packet- 
switched data, and thè terminal highway for 64 kbit/s circuit-switched data (or digitized voice). These 
two buses interface with thè subscriber line via a CCITT-compatible network termination. The same 
interface with thè same flexibility can be used in thè line card in thè exchange. 

Various function modules can be connected to thè two buses, e.g. an audio module for thè telephone 
function or a data module for a data terminal. 

The terminal architecture is completed by thè Integrated-Services-Terminai-bus interface circuit. The 
IST bus allows connection of an ISDN main terminai with up tó 29 other terminals (including other 
main terminals). 

Figure 1 shows how different types of terminal can be formed. Where no extension possibilities are 
required, thè IST-bus interface circuit can be omitted (Fig. la). Fig. 1b shows how a main terminal 
with extension features can be formed, and Fig. le shows how to form an extension terminal without 
an interface to thè subscriber line. As example, thè first two can be telephone terminals and thè third 
a data terminal. 

Both internai and external traffic pass through thè IST bus via thè 8 x 64 kbit/s circuit-switched 
channels and thè single 64 kbit/s signalling and packet-switched data channel. The IST-bus interface 
circuit together with thè control unit (a standard microcomputer with peripherals like LCD and RAMs) 
acts as a distributed PABX. 

One of thè possible configurations is shown in Fig. 2 where thè IST bus is used to create data islands 
as an extension of a digitai PABX. Other possibilities are key-phone systems and Small Area Networks 
(SANs). 
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muli 




Fig.1 


a) mairi terminal without extension possibilities 

b) main terminal 

c) extension terminal via IST bus 
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IST-BUS INTERFACE CIRCUIT 


The Integrated-Services-Terminal-bus interface Circuit is a three-way interface function between thè 
1 Mbit/s 1ST bus, thè 2 Mbit/s PCM terminal highway and thè l 2 C-bus of thè ISDN (up to 100 kbit/s). 
The 8 circuit-switched channels of thè IST bus are interfaced with thè terminal highway, and thè 
packet-switched bd channel is interfaced with thè l 2 C bus. 

Features 

• single-chip interface with IST bus: 

< 350 metre twisted pair 

8 x 64 kbit/s circuit-switched channels 

1 x 64 kbit/s packet-switched common signalling channel 

• automatic frame word transmitter al location 

• CSMA/CD-ED bd-channel access protocol 

• receiver input phase locked to IST-bus channels 

• on-chip control circuit for a d.c./d.c. converter (terminal supply) 

• power-on reset output 

QUICK REFERENCE DATA 

Supply voltage 
Clock frequency 
Clock output 
Clock-rate on IST bus 
Clock-rate on terminal highway 
Frame synchronization frequency 

Encapsulation: 24 pin DIL 

BLOCK DIAGRAM 



I t I t 

Vfiì ‘ ■ V DD test 


typ. 5 V 
typ. 8,192 MHz 
typ. 4,096 MHz 
typ. 1,024 MHz 
typ. 2,048 MHz 
typ. 8 kHz 



unni 
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